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PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE
WHC-SD-WM-DP-053 - REV-0
b Rﬁ%’l\. /520 ‘
Seral No Sample Poimt Date' Time Issued Prigrty ‘
v 24.-5597( 107-AP 8- 3-93 8:31 25 II
Determination Methog S1andara Resaft Ur-ix Charge Code Rerune .
Hg LA-325-104 % RECOVERY NiLi7 0
Sample Size Customer (D i >—
2 200 ml, STD %
l Rermarks, Cl'-l‘.u‘l"bﬂs Results PAJ. o, ., 3/5-
i |EDP R716 HG/HYDRD O
STL# o ypy.¢  REEULT €.j00 ny. 30.03 wi
ETD VAL C.wopym *REC Eﬁ'
. lm N ] 67. !
3
—
\ | <
\_1{#&L
(T | Anatyst - 2 Anafyst -3 E;Iy!l b - Anli% 'l ;E
Hrs Hryg N ‘ thJ
| @
: Date Time Compieted |
f-G-132 | 2330 7
i a7 5468065 A 10-83) l
CVAA- LA-325-104 (A-1} Hg LIQUIDS-DIRECT STANDARD DUPLICATE |
“2idBample Size in ml S8 0.300
ng {Nanograms) 30.03
ne Hg jig/ml. (or mg/L or PPM) 0.100 N/A
nc H (PPD) 100.1 N/A
1 N/A
N/A
NIA
nc Hg pg/mi={Hg ng/S5){1pg/1000ng}
& {Average Conc.=(Sample + Duplicate)/2
Relative % Difference=((ABS{Sam.~Dup.})/Average Cone.)*100
9/06/93 I
]
STANDILED DUPLICATE
[Conc Hr ps/mlL 1.00E-01
N/A
N/A
[Data Entry by: = 1T= VNl Date: ‘ 07-Sep-93
Jagproved b X [T . Dot 51 73,
Page 1 of 1

Formm 1 Rev. 1
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PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE
-WHC-SD-WM-DP-053 REV 0
l B .| . F ‘_\. T o T ‘|
l. Senial No Sample Point Date Time lssued Priorty |
vV 25.-5697| 107-AP 8- 2-93 £:36 29 }
Determipation Method Standerd Result Units Charge Code Reruny l
. |
| Hg - LA-325-104 uG,/ML N1L17 Q
Sample Suze Customer 1D
? Iml, BLK >~
Azmarks, Ca'tulations. Results
PX a% ~o.or0 | 1+ Ba
REAGENT BLANK i Q
nJ - - O. {.1 o
’ Ly
<0 .00 p_a / ol E
3
oy bttt <
Alkp - Analysl - 2 Anglyst - 3 Anglyst - 4 Analys: - § ) >
w3 | <
Hrs Hrs Hrs s W(/\ ’ '.a—)
g‘p/ . / L
Date Twne Compleled Lab U 9 ( S L ) m
T-&-23 2330 9-5-93 ¢, % |
u-sao@ lf-ro.u. [}
CVAA: LA-325 104 (A- 1) Hg LIQUIDS-DIRECT BLANK DUPLICATE
25-5697 lg ng_(Nanograms) -0.94
' HCone Hg pg/ml (or mg/L or PPM) -0.001 N/A
“onc_Hg pg/L (PPD) N/A
N/A
N/A
A UUIBOL: - N/A
326847 nc Hg pg/ml~{Hg ng/SS)1yg/1000ng)
s 6. Lté MAverage Conc.=(Sample + Duplicate)/2
9!06!93 Jlative % Difference={(ABS(Samn.~Dup.))/Average Conc.}*100
i “Detection Limit = (5 ng/SS1pg/1000ng)
Delection Limit is Corrected for Sample Prep/Dilution
9/06/93 Detection Limit {(pg/ml) = 0.005
Deteclion Limit L = 5.0
BLANK DUPLICATE
Conc He ng/mlL
N/A
N/A
The Result is < Detection Limit
[Data Entry by: W Date: 07-Sep-93
{approved by: el e Date: o @13
Page 1 of 1

Form 1 Rev. 1

€66




REVO

PLACE ANALYTICAL CARD IN BOX BELQW-DO NOT WRITE IN SPACE WHG‘SD-WM'D P'053
[ ) ,. \ .
Senst No Sample Point ; Date Time Issued Priority
\'i 26.-5797| 107-AP 8- 3-93 8:45 25
Cetermnation Methoa Stangard Resull Units Charge Code Reruns
Heg LA-325-104 uG,/ML N1L17 0
Sample Size Custemer 1D
? Aol 107-AP-C
Rerarks Caz.langns Resulls PR . HE . o/7 >-
s
"y e S
/ O
~<0.003 ;,'3 w Ly
—t
an]
A Pttt 3
..{yu -1 Analyst - 2 Analyst -3 An_alyst -4 Angtyst - & <
D : : R =
Hry His Hrs (N's 7 s/ lS
////w .
Date Time Compieted mec‘-'r?ﬂ"‘—‘ L
?-¢-71 2330 -5 43 4 (o)
1 e e S - — —
CVAA: LA-325-104 (A-1) Hg LIQUIDS-DIRECT SAMPLE DUPLICATE
airimseial N Sample Size in mlL i) 2.000
lg_ng (Nanograms) 1.63
onc Hg pg/ml (or mg/L or PPM) 0.001 N/A
nc Hg pg/L (PPB) 0.8 N/A
N/A
NI/A
igtuiant | N/A
B26847 ne Hg pg/ml=(Hg ng/SSP{1pg/1000ng)
CaibEation Date: JAverage Conc.=(Sample + Duplicate)/2
9/06/93 Relative % Difference={{ABS(Sam.-Dup.)}/Average Conc.}*100
ity Detection Limit = (5 ng/SS)P(1pg/1000ng)
stection Limit is Corrected for Sampl: Prep/Dilution
09/06/93 Detection Limit (yg/ml} = 0.003 |
Detection Limit (pe/l) = 2.5 |
. ] SAMPLE DUPLICATE
[Conc He pg/mlL <0.003
N/A
B _ N/A
The Result is < Delection Limit
[Data Entry by: M Date: 07-Sep-93
Lol Date: &g 43
Page 1 of 1

||Approved by:
Form 1 Rev. 1
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PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE
- WHC-SD-WM-DP-053 REV0
I < 7 <
Senal No Sampie Ponl Date Time Issued Poionty ‘
Vv 26.-5897( 107-AP 8- 3-93 B:45 25 i
Ceterminanen Meihod. Siarcard Result Uniis Charge Code Reruns i
Hg LA-325-104 uG /ML N1L17 0 !
Sample Size Cusiomer ID l 3._.
? 2wl 107-AP-C | O
Remarks. Ca'cuistions. Results PK-/H’. ] O/? i O
DUPLICATE SAMPLE _ Y
n 3 . L3 i —
(= a]
<0.003 g, fmu_ J
& 3
<
/)J//M ' <
abatydr -t Anatyst - 2 Anslys! - 3 Analyst - 4 Anatyst - § [ }—
> s
Hrs Hry rs — " <) u_,
D/ S @
Date Time Compieted Lab LI Mar
9643 23k Z-5-62 (%
R s-ee00090 fil-15-03)
CVAA: LA-325-104 (A-1) Hg LIQUIDS-DIRECT SAMPLE DUPLICATE
7 daENY. - JSample Size in ml, 5 2.000 2.000
Nanograms) 1.63 1.63
Hlone Mg pg/ml (or mg/L or PPM) 0.001 0.001
nc Hg pg/L {PPB) 0.8 0.8
Zii\verage Conc (pg/ml) N/A
wn Cone {pe/L} N/A
it 3 {Relative % Difference N/A
B26847 nc Hg yg/mi=(Hg ng/SS){1ypg/1000ng)
L slibation Date: JAverage Conc.=(Sample + Duplicate)/2
9/06/93 lative % Difference={{ABS{Sam.~Bup.))/Average Conc.J100
" Anmsivat. . Detection Limit = (5 ng/SSM{1pg/1000ng)
tection Limit is Corrected for Sample Prep/Dilution
“9/06!93 Detection Limit (pg/ml) = 0.003
Detection Limit (ug/D = 2.5
SAMPLE DUPLICATE
Cone Hg pz/mlL <0003 <0.003
vorage Cone {pg/ml) N/A
alative % Difference N/A
Both Resulls are < Detection Limit
[Cata Entry by: ot a7ty Date: 07-Sep-93
; s Date: 5..p-23
Page 1 of 1

|[Approved byy:
Form 1 Rev. 1
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WHC-SD-WM-DP-053 REV 0
PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE
-~ : f
Senal No Sampie Point DBate Time issued Prionty I
v 27.-5797( 107-AP g~ 3-93 8:55 25 |
Determination Method Stancard Result Urits Charge Code Reruns '
He LA-325-104 uG /ML N1L17 0
Sampte Site Cuslomer LD I
? _Am\. 107-AP-D '
Remarsy Ca'cutal omg Aeslits
¢ ? PR Hi. o1 3'_
o
"‘3- l.ob 4 O
LO.00 3 /ua / e [ w
—
o
jﬁ'ﬂfM -.S.
t{arw 1 .‘ Analyst - 2 Anatyst 3 Analyst- 4 Anatyst - 5 §
Mry Hesg s ry (A (
= =
Date Time Complsted R L lcﬁ.
?-3-93 2310 e8]
CVAA LA 325 104 {A-1) Hg LIQUIDS-DIRECT SAMPLE DUPLICATE
mple Size in "mL s 2.000
27-5797 g ng (Nanograms) 1.06 .
T “@ironc Hg jig/mi (or mg/1, or PPM) 0.001 N/A
1520 Conc Hg jig/L (PPB) 0.5 N/A
: N/A
N/A
it N/A
826847 ne Hz pg/mi=~(Hg ng/SSMt pg/1000ng)
i Culibiation: Date  jAverage Conc.=(Sample + Duplicate)/2
9!06!93 lative % Difference=({ABS(Sam.-Dup.))/Average Conc.)}*100
e tection Limit = (5 ng/SS)N1g/1000ng)
tection Limit is Corrected for Sample Prep/Dilution
9/(.)6193' Detection Limit mb) = 0.003
[ Detection Limit %pg/L) = 2.5
SAMPLE DUPLICATE
ICone Hg ng/mL <0.003
N/A
N/A
The Result is < Detection Limit
[Data Entry by: AL ol e Date: 07-Sep-93
opoves e — 5 Jo boe 720 3
Page 1 of 1

Form 1 Rev. 1
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PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE
- ~ “WHC-SD-WM-DP-053 REV 0
Senal No Sampie Pont Date Time Issued Priority
v 27.-5897| 107-AP 8- 3-83 8:55 25
Determination Method Standard Resull Units Charge Code Reryng
Hg LA-325-104 uG /ML N1L17 0
Sample Size Cusiomer 1D
? Dl 107-AP-D -
Aemarks. Calcu'ations Resulls f&/ff: Ol ] %
DUPLICATE SAMPLE ! S
h&, Ll
. N
— X0.003 # ol P
| 3
| =
( st - 1 Analyst - 2 Anglyst - 3 Analys) - 4 Annlyst - 5 = %
¥ )
0 h
e Hrs Mrs Hrg / / w
R e ' / %-‘
Date Time Comptered Lab U?gq'c f‘} C EJ/
T-G-*3 236 o-5-53 .'% l
54.-8800 1080 !
CVAA LA 325-104 (A-1) Hg LIQUIDS-DIRECT SAMPLE DUPLICATE |
i dkample Size in ml, S8 2.000 2.000
Nai ms) 1.06 1.16
ne Hg pg/ml (or mg/L or PPM) 0.001 0.001
nc Hg pg/L (PPE) 0.5 0.6
b ’J,Awragr Conc (pg/ml) N/A
0 [Average Cone (pg/L) N/A
A 1 elative % Dilference N/A
826847 nc Hg pe/ml={Hg ng/SS)1pg/1000ng)
= Calibention Date: lAverage Conc.=(Sample + Duplicate)/2
09/06/93 lative % Difference=((ABS(Sam.~Dup.))/Average Conc.}*{ 00
AR iDetection Limit = (5 ng/SSI111g/1000ng)
tection Limit is Corrected for Sample Prep/Dilution
“910619.;3 Detection Limit ml) = 0.003
Detection Limit L = 2.5
SAMPLE DUPLICATE |
[Conc He pg/mL <0.003 <0.003
verage Cone (pg/ml) N/A
elative 7 Difference N/A
Both Results are < Defection Limit
[Data Entry by: =77, > Date, 07-5ep 93
= Date: & - g£-4 2
Page 1 of 1

ﬂApproved by:
Form 1 Rev. 1
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Form 1 Rev. 1
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PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE
Sera! No " | sampie Pom l' Date Time Issued Prigrty
Vv 28.-5797| 107-AP 8- 3-93 8:57 25
Determination Methoo Standard Result Urits Charge Code Aeryns
Hg LA-325-104 uG/ML N1L17 0
?r:p&e Sie Cusiomear 1D
2 A amls 107-AP-E
Agmarks, Calculatians. Results pK‘ ”’l_ . 001 >—
Q.
nq. 0.7 Q
<0.00 3 /ba /fM.L fj
|
o
N sssent 3
T A st - 1 ' Analyst - 2 Analyst - 3 Analyst - 4 Analyst -5 <
: 3 //-) >
! s <
Hrs Hrs Hrs Hey H)S
’\._. P g / —
DRIl > O
Date Time Completed Lab Uny
9-6-23 | 23%e 5553 d 7/? [43)
M u-eaoo-o(eynﬂuﬁam
CVAA I.A 325 104 {A-1) Hg LIQUIDS-DIRECT SAMPLE DUPLICATE
{Bample Size in ml, 33 2.000
Mg ne (Nanograms) 0.87
Conc Hg pg/mi, (or mg/L or PPM) 0.000 N/A
ne Hg pe/L (PPB) 0.4 N/A
N/A
N/A
e N/A
onc Hg pg/ml~{Hg ng/S5)1pg/1000ng)
a0 [ate: JAverage Conc.=(Sample + Duplicate)/2
‘ 9]06!93 Relative % Difference=((ABS(Sam.—~Dup.))/Average Conc.)*100
gt ADetection Limit = (5 ng/SSP(1ng/1000ng)
Detection Limit is Corrected for Sample Prep/Dilution
Detection Limit {pg/mi} = 0.003
Detection Limit {ug/L) = 2.5
SAMPLE DUPLICATE |
IConc Hg pg/mL
N/A
N/A
The Result is < Detection Limit
[Data Entry by: [l il [ W Date: 07-Sep-93
3 [P v ome 5995
. Page 1 of 1



PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE
o, - :
Seral No Sample Poini Date Tirme lssuss Prarty
Vv 28.-5897| 107-AP 8- 3-93 8:-57 o5
Drierreraen Methoo Standarg Resu't Ur 'g Charge Code Reruns
Hg LA-325-104 uG/ML N1L17 0
Sarple Size Customer 10
< Do), 107-AP-E S
ernarks Caiculatigrns, Result
e g _ PRH# .c /o o,
DUFLICATE SAMPLE o
. ety O
0.4 L
<0003 po Imi —
| d g
W’Anaiyu -2 Anatyst - 3 Analysr - 4 Anglysl - & §
L ‘ <L
Hrs Hrs Hrs i |—
o 7/ d / 83
ate Time Comgleted labﬁg MQ'C(_P,-{( m
- 54-5800- @/i 16.4%

CVAA LA 325 104 {A-1) Hg LIQUIDS-DIRECT SAMPLE DUPLICATE
SR i 2 HiSample Size in mi 55 2.000 2.000
23-5897 (Nanograms) 0.87 0.96
iy (155 one Hg pg/ml (or mg/L or PPM) 0.000 0.000
1520 nc Hg pg/L (PPB) 0.4 0.5
i Paran Mg HAverage Cone (pg/mil) N/A
0 verage Cone (pg/1) N/A
s ingtedpaent I Relative % Difference N/A

826847 nc Hg pg/mi=(Hg ng/S5)%1yg/1000ng)
CabEstion:Data: JAverage Conc.=(Sample + Duplicate})/2
9!06!93 alative % Difference={(ABS(Sam.-Dup.)}/Average Cone.)*100
7 ' tection Limit = (5 ng/SSP{1yg/1000ng)
tection Limit is Corrected for Sampie Prep/Dilution
9/06/93 Detection Limit pgmL) = 0.003
Detection Limit {pg/L) = 2.5
SAMPLE DUPLICATE ]
Conc_Hg pg/mL <0.003 <0.003
{Average Cone (jg/ml) N/A
[Relative % Difference N/A
-Both Results are < Detection Limit
fData Entry by: =TIV A Date: D7-Sep-93
||_Il\pproved by: Vi [ Date: e gﬂ- F 2
Form 1 Rev. 1 Page 10of 1
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# /520

WESTINGHOUSE HANFORD COMPANY

222-5 LABORATORY  WHC-SD-WM-DP-053 REV 0
CALIBRATION RECORD

Aralyte: g BEST AVAILABLE COPY
Procedure: LA 325-104 Revision: A-1
Instrument: PE2380 (Hydride AA) Property No.: WB26847
Technologist J SOLBRACK O‘.géx E Payroll No.: Date: 09/06/93
Calibration Standard ID: 23N11-B
Analyte Concentration: 147
Type of Caiibration: LINEAR
Dilution Concentration Instrument Reading Unit
1 .000mL Ong -.003
2 .034mL - 5ng .047
3 .100mL 14.7ng .144
4 .250mL 36.75 ng .387
5 .500mL 73.5 ng .791
6 .750mL 110.25 ng 1.169
7 1.000mL 147 ng 1.524
8 :
9
10
11
12
13
14
15
16
17
18
19
20
21
—omments: r= .9998 Y-intercept = -0.0001 SLOPE= 0.0105

673

A-60D0D-882 _(03)'92'



WHC-SD-WM-DP-053 REV0
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WESTINGHOUSE HANFORD COMPANY

222-S LABORATORY

ANALYTICAL BATCH

WHC-SD-WM-DP-053 REV 0

Lab Segment Sertal No. Customer ID:
vV 31 107AP-FB ‘
Analysis: Sample Prep: B&S 9-5°¢3
Hg UNBIGESTED— DIRECT
Instrument: PE2380(Hydride AA) WB26847 |Procedure/Rev: LA 325-104 / A-1
Technologist:dfgnlbvﬂ%jew“jz’ )| Date: 09/06/93
Starting Time: 1600 Temperature 1756 C .
Ending Time: 2330 Chemist: R.A. SKODA
Comments: r = .9998 Y-intercept = .0041 SLOPE = .0106
X Deo Padeh Sumunaagy shsr 4%1 chenudT
CONANGANT . B
Description Lab ID Description Lab ID
1] INITIAL LMCS CHECK STD V 29-5597 11
2 | REAGENT BLANK V 30-5697 12
3 [ SAMPLE V 31-5797 13
4 | DUPLICATE SAMPLE V 31-5897 14
5 15
6 16
7 17
8 18
9 19
10 20
Standard Primary Book No. | Second Book No. |Third Book No. and Final Vol. of
Type and Aliquot Vol. and Aliquot -Vol, Aliguot Vol. Standard
LMCS 2IN11C .300mL

5'7'—';

A-6000-881 (03/92)

t
\J



ANALYTICAL BATCH SUMMARY SHEET

METHOD: armton . DATE STAHT;-OE_% WHC-SD-WM-DP-053 REV 0

PREPARED BY: DATE COMPLETE:
R. E. SKODA 9-10-93
UNITS: ug/mi ug/mL ug/mL ug/ml

SPL NAME SPL ID ANALYTE [RESULT #t RESULT #2 |AVERAGE [RPD% %REC DET LIM |% CT ER

STD/2TNTIC V29 Hg 0.039 8.6

BLANK V30 Hg < 0.005 0.005
107 AP V31 Hg <0.003 <0.003 N/A N/A 0.003
STD/21NTIC Hg 0.101 100.8

NARRATIVE: [ NO SPECIAL PROBLEMS/METHOD VARIATIONS IN THIS BATCH
LIST SPECIFIC PRCBLEMS/VARIATIONS FOR THIS BATCH:

Dstaction limits for sample and blank are diffsrant due to differsncs in sample size,
The %wﬁ «PO*’Nt on e . cunve . rag net adtmed
ko Mo WMPUESX caleclodnn conecdly . O-000 uGo ke d
% Al W dpmmi avtia d 0\ o.ooz [ fes cd-,g\u&\_jhw
Y
&'v\,(}-l\.»(-v«.fo M

G\/m (ﬁ%%&@@% /\_Q_}&LLQ:‘:VV\J;) —J6~D"(V\ &.o00n % C.UDZ. aree . ~Lawvwad L.

- e . = . <7 (vatCS)‘ DO
br?' = .00 0 s A ;Q,Q.u-?«i- = O\L‘DLL,) A thLLcLllj O Loee (c> sl B (.

Ay e .%Mf GAANLAAA Aotk wol o< (_MW%(_J )

- 676 p)('\?.—t?'qg

MQ M .l)-( CL{,CL,P,Q‘LA ,%u\ iﬂ/LQ %:).-QQ()\A:\-V—Q-) /LQllfz,,d\,L__,'.

s



PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE
WHC-SD-WM-DP-053 REV0 |
: Lated /53 |
Senal No Sarple Point Cate Time Issued Prionty
Vv 29.-55871 107-AP B- 3-93 110:36 25
Ceermoraice tetmog Sircarc Seso't Urts Crargs Code Reruns E
Heg LA-325-1C4 % RECOVERY N1L17 .0 |
Sample Size Customer 1D | >—
7 .300ml, SID : %
=Ee-—.ai-::s ;a?:;é:-s Resui’s iy PK -Ht . 3 17 ! o
LY K HE/BYDRL
STD - YEEHER 6. caa 29 M. 29.57 Y
;| sTD vaL %REC 9\8.¢1 . D
[
g
! ( ) >
‘l st -1 Ara'yst - 2 f-'\.lys; -3 Anglyst - d Anglyg - 7 '3
i - /—:—3 " / oW
; Hrs g His /)V Vvs - Lu
! N »{,._( - ;7?); 7 | m
Cara Tee Cormpetes Lat L"'_/, H;?f_("({—_ ‘ '
| 7¢-73 A0 TGk LA
l T Te-£UNTof YR 1083
CVAA LA-325 104 (A-1) Hg LIQUIDS-DIRECT STANDARD DUPLICATE ]
i le Size in mL 8 0.300
29-5597 ng (Nanograms) 29.57
e REteNDE rone /ml, {or mg/L or PPM) 0.099 N/A
1532 ne L (PPB) 98.6 N/A
0 N/A
= ingtrumant 1D N/A
B26847 ne Hg pg/mi=(Bg ng/5S)%1g/1000ng)
Catibieation Date: Javerage Conc.=(Sample + Duplicate)/2
9/06/93 lative 7 Difference=((ABS(Sam.~Dup.))/Average Conc.}'100
aa
9/06/93
STANDARD DUPLICATE |
Cone Hz pg/mL 9.86E-02
N/A
N/A
[Data Entry by: /Cmm Date: 07-Sep-93
"Approved by: @;g '»C'cd;"_\ Date: 7- f’:?;;‘:’
Page 1 of 1

Form T Rev. 1
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PLACE ANALYTICAL CARD IN 80X BELOW-DO NOT WRITE IN SPACE
TTTTTTTTTTTTC WHC-SD-WM-DP-053 REVO -
Seral No Sample Poinl Date Time issued Priorty
Vv 30.-8697| 107-AP 8- 3-93 [10:38 25
Cetermratien Method Standard Resuit Units Charge Code Reruns !
Hg LA-325-104 uG,/ML NiL.7 Q i
Sample S.ze Cusiomer 1D I
?__Iml BLK
Flermarky. Calcyianiong Resulrs Px.ﬂt -0.00 >-
' | REAGENT BLANK n 223 L .
3 —epare I3 O
- o.S'?ma O
; AL
i L o.0os P/ _LH
ol
(',}”M“é %
nagy' - 1 Arglyst . 2 Analyst - 3 Anplyst - 4 Analyst « 5
' Hrs Hry Hrs s » ) s
: , C—f" Z‘/ VAN 7
Date T.me Completed Lak ' V‘//# u-l
| 7e-73 12330 9-13-93 | /A4 Yl m
N mamﬁf?wfm 7
CVAA: LA-325-104 (A-1) Hg LIQUIDS-DIRECT BLANK DUPLICATE
S0 SenabNnL - iBample Size in ml s 1.000
30-5697 g nz {Nanograms) -0.377 e+t pes
o EateD s s ilone Hg pe/ml (or mg/L or PPM) _oc.coi 0000 G-10-1%  N/A
1532 lcone Hg pg/L (PPB) _ 0. W NIA
o Rarnn Mo N/A
0 N/A
L ingtnsment e N/A
B26847 nc Hg ng/ml=(Hg ng/SS){1pg,/1000ng)
Catitiestinn Date diAverage Conc.=(Sample + Duplicate)/2
9/06/93 lative % Difference=((ABS(Sam.—Dup.))/Average Conc.}*1 00
2 Anakest - JDetection Limit = (5 ng/SS)¥1pg/1000ng)
tection Limit is Corrected for Sample Prep/Dilution
9/06/93 Detection Limit ng/mL) = 0.005
Detection Limit (pg/L) = 5.0
| BLANK DUPLICATE
Conc He pg/mL
N/A
N/A
The Result is < Detection Limit
fData Entry by: o] m Date: 07-Sep-93
{approved by: dlei e Date: 07503
Page 1 of 1

Form 1 Rev. 1
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PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE
WHC-SD-WM-DP-053 REV 0
Sera! NO Sample Pomnt - Dale Time !ssued Prionty
Vv 31.-5787| 107-AP B- 3-93 |10:40 25
Determ—rat cr Metrng S cera Resy't Urits Charge Code Rgruns
He LA-325-104 uG,/ML N1L17 Q e
Sarple Si2e Customer 1D Q_
7 2l 1G74F-FB O
Aerarks Ca'z cavans Retulls Fk ﬁf . GO? O
~
.y -o.c0¥%0
<0663 pig fmt 3 g
<
==
d ) <
st - Arpiyst - 2 Anglyst - 3 Anaiyst - 4 Aralyst-§ "—
5 o)
g Hrs Hes Heyg w
(aa]
Dae Time Compieted La:&ﬂu%_
7-e-£3 13330 g-J-532
CVAA: LA-325-104 {(A-1) Hg LIQUIDS-DIRECT SAMPLE CUPLICATE
RedafNn le Size in mL 8 2.000
31-5797 ng {Nanograms) -0.01
o Raen i oone Hg pg/ml (or mg/L or PPM) N/A
1532 fcone Hg pe/L (PPB) N/A
B NG N/A
0 N/A
e lnstdinant i N/A
B26847 nc Hg pg/ml=(Hg ng/SS)41pg/1000ng)
Calliration Date jAverage Conc.=(Sample + Duplicate)/2
9/06/93 lative % Difference=({ABS(Sam.-Dup.))/Average Conc.}*100
S Raatest s lDetection Limit = (5 ng/SS)(1 ug/1000ng)
tection Limit is Corrected for Sample Prep/Dilution
09/06/93 Detection Limit (pg/mi) = 0.003
Detection Limit {ps/I} = 2.5
SAMPLE DUPLICATE
Conc Hg ng/ml <0.003
N/A
N/A
The Result is < Detection Limit
IData Entry by: = Al i Date: 07-Sep-93
lApproved by: i &2 ,C'///"',,i o Date: A-ZF S5
Page 1 of 1

Form 1 Rev. 1
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PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE
. WHC-SD-WM-DP-053 REV 0
Serai No Szmpie Point Date Time tssued Pripnty
Vv 31.-5887| 107-AP 8- 3-93 |10:40 25
Cerer—raten tretmce Srzmzaeg Bevot Uras Crerge Code Reryng
Heg LA-325-104 [uG/ML N1L17 0
Sarpie Sze | Customer 1D
v Sml, 107AP-FB S
:,._.,:9 Ca: .a'-:-; Besuriy Pk. fff‘, , OOG Q_
DUFLICATE ZAMELE , O
N3 ©./8) I ©
i
<0.003 4 [t =~
~d | e
3
Lytsenct =<
[ A AR Aratyst - 2 Englyst -3 Analyst - 4 Analyst - 8 | >
""; Mg Hrs He l F_
: C | @
Tate . Tine Cempieted Lap g My ! Lu
) = i (e8]
L 7-6-73 [2230 G -¥-93 |
|
CVAA: LA-325-104 (A-1) Hg LIQUIDS-DIRECT SAMPLE DUPLICATE
T Rsia % ample Size in ml, S 2.000 2.000
31-5897 Nano ) -0.01 0.18
CoiBatae S iirone Hy pg/ml (or mg/L or PPM} -0.000 0.000
1532 Conc Hg ne/L (PPY) 0.1
i R e o HAverage Conc (pg/ml) N/A
0 Average Cone {pg/L) N/A
=instaamant 105 Relative % Difference N/A
B26847 nc Hg pg/mi=(Hg ng/SS){1pg/1000ng)
OB D verage Conc.=(Sample + Duplicate)/2
9/06/93 lative % Difference=({{ABS{Samn.~Dup.))/Average Conc.}*100
S Aetiat - fletection Limit = (5 ng/SSPY1yg/1000ng)
' tection Limit is Corrected for Sample Prep/Dilution
9/06/93 Detection Limit (pg/ml) = 0.003
' Detection Limit (pg/L) = - 2.5
| SAMPLE DUPLICATE
Conc He ug/mlL <0.003 <0.003
laverage Conc (pg/ml) N/A
||Relative % Difference N/A
Both Results are < Detection Limit
[Data Entry by: Qﬁ‘!é{_ o d o Date: 07-Sep-93
) E-:z; igi ﬁg_.. Date: C_§-72,
: Page 1 of 1

“Approved by:

Form 1 Rev. 1
€80




£ 1532

WESTINGHOUSE HANFORD COMPANY

222-5 LABORATORY
CALIBRATION RECORD  ''HU-oD-WM-DP-053 REVO

Analyte: Hg
Procedure: LA 325-104 Revision: A-1
Instrument: PE2380 (Hydride AA) Property No.: WB26847
Technologist Payroll No.: : Date:
g J SOLBRACK C}%_/KMJ Y e 09/06/93
Calibration Standard ID: 23N11-B
Analyte Concentration: .147 BESTAVAHABLE COPY—
Type of Calibration: LINEAR '
Dilution Concentration Instrument Reading Unit
1 .000mL Ong .002
2 .034mL 5ng .052
3 .100mL 14.7ng .158
4 .250mL | 36.75 ng .392
5 .500mL 73.5 ng ' .798
. 750mL 110.25 ng 1.183
/ 1.000mL 147 ng 1.543
_ 8
-9
10
11
12
13
14
15
16
17
18
19
20
21
 C-mments: r=,9998 Y-intercept = 0.0041 SLOPE= 0.0106

A-6000-882 (03/92)



BEST AVAILABLE COPY
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WHC-SD-WM-DP-053 REV 0

P.0Q. Box 1970 Richland, WA 99352

V19A
CASE NARRATIVE - ICP

WHCPAL LABORATORIES

WHCPAL/CUSTOMER SAMPLE NOS: V21  107-AP-A
V23  107-AP-B

INORGANIC ANALYSIS

The data evaluation for this project will follow the guidelines

- specified in "Technical Project Plan for the 222-S Laboratory in Support of
the 242-A Evaporator Waste Analysis Plan, WHC-SD-WM-EV-060, Revision 2," (WHC-
SD-WM-TPP-048, Rev.0). Contained in this report is the evaluation of the data
generated by Westinghouse Hanford Company - Processing and Analytical
Laboratories (WHC-PAL), 222-S Laboratory. Information will be organized by
quatity control parameter. No computer-readable data will be submitted on
floppy diskette as mentioned in the comment on the following cover page.

INITIAL AND CONTINUING CALIBRATION VERIFICATION
A1l instrument calibration requirements were within control limits set by the
Laboratory Management Control System.

INITIAL AND CONTINUING_ CALIBRATION BLANKS - (REAGENT_BLANK)

A1l ICB and CCB analytical measurements were 0+IDL (Instrument Detection
Limit) with the exception of Chromium and Silver in CCB-2, Iron in CCB-1 and
Zinc in all calibration blanks. Values reported for Chromium, Silver and Zinc
are within expected variances resulting from minor temporal instability of the
instrument.

PREPARATION BLANK

Contamination is indicated for Iron, Calcium, Magnesium and Zinc.
Contamination is judged to be present when the blank analyte concentrations
are greater than 20% of the average sample concentration. This criterion
applies only when the sample concentration is greater than 10 times the IDL.

SPIKE SAMPLE RECOVERIES
No spike recovery failures were noted.

SPIKE DUPLICATE ANALYSES .
No spike duplicate precision failures were noted.

DUPLICATE ANALYSES
Duplicate precision failures were noted as follows:
For V21: Calcium (78.0%), Chromium (200.0%), Iron (52.4%), Lead
(200.0%) and Zinc (103.6%).
For V23: Barium {(30.0%), Calcium (36.4%), Chromium (200.0%), Iron
(22.8%), Lead (200.0%) and Magnesium (36.3%).
Failures for Bar1um, Chromium and Lead are attributed to the Tow level of
these analytes in the sample. Failures for Calcium, Iron, Magnesium and Zinc
may be influenced by contamination levels. No acceptance criteria apply to
the duplicate analysis.
683

54-7800-076 Hanford Operations and Enginearing Contractor for the US Department of Energy



V21 107-AP-A WHC-SD-WM-DP-053 REV0

V23  107-AP-B

Page 2

LABORATORY CONTROtL SAMPLE

Failures were noted for Calcium, Magnesium and Zinc. These failures are
attributed to contamination, although a good correlation with the preparation
blank does not exist.

ABBREVIATIONS
* = Duplicate failure. E = Serial dilution failure. N = Spike failure. AR =
Not required. P = ICP method used. U = Tless than IDL.

Bsin ool

/I~ 4=-93
Brian Wels
Senior Scientist, WHCPAL

684



WHC-SD-WM-DP-053 REV0 U.S. EPA - CLP

COVER PAGE - INORGANIC ANALYSES DATA PACKAGE

Name: WHC PAL Contract:

- Lab Code: Cage No.: 107AP SAS No.: SDG.NO.:V19A

SOW No.: ILMOZ2

EPA Sample No. Lab Sample ID
V21 V21
V21D __ V21D
_V21s2 ' __v2is2
_Vz2i1s1 __Vvais1
_va3 ' __va3
V23D __V23D
Were ICP interelement corrections applied ? Yes/No YES
Were ICP background corrections applied ? Yes/No YES
If yes - were raw data generated before
application of background corrections ? Yes/No NO

Comments:

I certify that this data package is in compliance with the terms and
conditions of the contract, both technically and for completeness, for
other than the conditions detailed above. Release of the data contained
in this hardcopy data package and in the computer-readable data submitted
on floppy diskette has been authorized by the Laboratory Manager or the
Manager's designee, as verified by the following signature.

Signature: BQA&MLA_M Name : W'BJS%\
Date: V2/8/a3 ricle:  Mog Teocgalc .

COVER PAGE - IN ITM02.1

683




U.S.

WHC-SD-WM-DP-053 REV 0

EPA - CLP

1

INORGANIC ANALYSES DATA SHEET

EPA SAMPLE NO.

vl
Lab Name: WHC_PAL Contract:
Lab Code: Case No.: 107AP SAS No.: SDG No.: V194
Matrix (soil/water): WATER Lab Sample ID: V21 o
Level (low/med): LOW Date Received: 08/02/93
% Solids: __ 0.
Concentration Units (ug/L or mg/kg dry weight): UG/L_

CAS No. Analyte |[Concentration|C Q M

7429-90-5 |Aluminum_ 794 | P_

7440-39-3 |Barium 15.01U0 P_

7440-43-9 |Cadmium__ 20.0|U P_

7440-70-2 |Calcium__ 20500|_|__* _|p_

7440-47-3 |Chromium_ 30.8|_|_*___|p_

7439-89-6 |Iron 304 _{__*  |P_

7439-92-1 |Lead 190|T(__*___ |p_

7439-95-4 |[Magnesium 875 _ P_

7439-96-5 |Manganese 15.0|0 P_

7440-22-4 |Silver 30.0|U P_

7440-23-5 |Sodium 1980000 _ P_

7440-66-6 |Zinc s60|_|_*___Ip_
Color Before: BROWN Clarity Before: OPAQUE Texture:
Color After: YELLOW Clarity After: CLEAR_ Artifacts:

Comments:

RESULTS=_(RAW_DATA) (FINAL_VOLUME)/(SAMPLE_WT._OR_INITIAL VOLUME)

6586



WHC-SD-WM-DP-053 REV0 v.s

EPA - CLP

1 EPA SAMPLE NO.
INCRGANIC ANALYSES DATA SHEET
v23
Lab Name: WHC_ PAL Contract:
Lab Code: Cage No.: 107AP SAS No, : SDG No.: V1sA
Matrix (soil/water): WATER Lab Sample ID: V23 o
Level (low/med) : LOW Date Received: 08/02/93
% Solids: __ 0.
Concentration Units (ug/L or mg/kg dry weight): UG/L_

CAS No. Analyte |Concentration|C Q M

7429-90-5 |Aluminum_ 941} P_

7440-39-3 [Barium le.2|_|_*_ P

7440-43-9 |Cadmium _ 20.0(U P

7440-70-2 |[Calcium _ a7100| | *___|p_

7440-47-3 |Chromium _ 30.0|0|_*_ _|p_

7439-89-6 |Iron 462 | _* |p_

7439-92-1 |Lead 507| _|_*___|p_

7439-95-4 |Magnesium 1990 _|_* |P_

7439-96-5 |Manganese 63.5|_ P_

7440-22-4 |Silver 30.0|0 P_

7440-23-5 |Sodium 2230000 P_

7440-66-6 |Zinc 2100 P_
Color Before: BROWN Clarity Before: OPAQUE Texture:
Color After: YELLOW Clarity After: CLEAR Artifacts:

C ents:

RESULTS=_ (RAW DATA) (FINAL VOLUME)/ (SAMPLE WT. OR_INITIAL VOLUME)

687



U.S. EPA - CLP WHC-SD-WM-DP-053 REV0

2A
INITIAL AND CONTINUING CALIBRATION VERIFICATION

Lab Name: WHC_PAL Contract:
Lab Code: Case No.: 107AP SAS No.: SDG No.: V19A
Initial Calibration Source: PLASMACHEM __

Continuing Calibration Source: PLASMACHEM

Concentration Units: ug/L

Initial Calibration Continuing Calibration
Analyte True Found %R(1) True Found %R (1) Found %R(1) M
Aluminum | _5000.0] 4893.15] 97.9| 5000.0] _4843.42_56.9] 4870.11] 97.4||P_
Barium___|__5000.0|_5002.66|100.1|__5000.0]_4992.94|_99.9|_5007.12|100.1] |P_
Cadmium__|__5000.0|_5015.86[100.3|_ 5000.0|_4986.23|_99.7|_5015.47|100.3||P_
Calcium _|_5000.0|_5138.49(102.8|_ 5000.0| _5141.06(|102.8| 5171.74|103.4||P_
Chromium_ __5000.0 _5077.39|101.5}___5000.0 _5059.83|101.2| _5060.85(101.2}|P
Iron-- __5000.0 _5041.02(100.8)_ 5000.0]|_5040.63|100.8|_5044.60(100.9 P:
Lead - . __5000.0 _5048.46(101.0f_5000.0]_5017.86|100.4|_5023.70(100.5(|P
Magnesium|_ _5000.0| 4931.40|_98.6|_ 5000.0|_4896.14|_97.9| 4906.04|_98.1||P_
Manganese| 5000.0 _5017.99 100.4}__5000.0|_5012.28(100.2| 5030.30(100.6||P_
Silver | _5000.0 _4997.15|_99.9)__5000.0 _4950.08|_99.8|_4962.65|_99.3| |P_
Sodium___ | 5000.0 ~ 5053.49(101.1)_ 5000.0|_4991.75|_959.8|_5022.16|100.4| |P_
Zinc ~ 5000.0|_4961.22|_99.2|__5000.0|_4912.79|_98.3|_4965.27|_99.3||p_
(1) Control Limits: Mercury 80-120; Other Metals QG-EIU? Cyanide 85-115
B
FORM II (PART 1) - IN (2-9-93 ILM02.1

€88



U.5. EPA - CLP

WHC-SD-WM-DP-053 REV 0
2A |

INITIAL AND CONTINUING CALIBRATION VERIFICATION

Lab Name: WHC PAL Contract:

Lab Code: Case No.: 107AP SAS No.: SDG No.: V19A
Initial Calibration Source: PLASMACHEM

Continuing Calibration Scurce: PLASMACHEM

Concentration Units: ug/L

Initial Calibration Continuing Calibration

Analvyte True Found %R (1) True Found ¥R (1) Found %R{1) M
Aluminum_ ~ 5000.0]_4846.29] 96.9 P
Barium __5000.0|_4989.34| 99.8 P
Cadmium___ __5000.0{ 5004.32|100.1 P_
Calcium___ __5000.0|_5140.16{102.8 P
Chromium_ ~ 5000.0|_5052.84(101.1 P_
Iron __5000.0|_5060.60(101.2 P_
Lead ~_5000.0| _5007.99|100.2 P
Magnesium __5000.0| 4907.91| 98.2 P_
ganese __5000.0|_5018.20(100.4 P_
w_lver _ __5000.0} 4983.73|_99.7 P_
Sodium ~ 5000.0|_5002.64(100.1 P_
Zinc __5000.0|_4950.88| 99.0 P_

{., Control Limits: Merxrcury 80-120; Other Metals 9%;1167 Cyanide 85-115

W

FORM IT (PART 1) - IN /2-~9-93 ILMO2.1

€83



U.s. EPA -~ CLP

3
stanks ~ WHC-SD-WM-DP-053 REVO .
Lab Name: WHC_PAL Contract:
Lab Code: Case No.: 107AP SAS No.: - SDG No.: VI1SA
Preparation Blank Matrix (soil/water): WATER
Preparation Blank Concentration Units (ug/L or mg/kg): UG/L_
Initial
Calib. - Continuing Calibration Prepa-
Blank Blank (ug/L) ration
Analyte (ug/L) C 1 C 2 C 3 C Blank C M
Aluminum_ 22.0__|U 22.0_]U 22.0_]U 22.0_[U 49.479_||P__
Barium 3.0_|U 3.0_|U 3.0_|U 3.0_|U 3.000|T||p
Cadmium__ 4.0__|U 4.0_|U 4.0_|U 4.0_|U 4.000|U||P__
Calcium__ 8.0__|U 8.0_|U 8.0_|U 8.0_|u||_3001.283|_||p _
Chromium_ 6.0__|U 6.0_|U 9.0 |_ 6.0_|U 6.000|T||P_
Iron : 11.0__|u|_-180.7_|_ 11.0_|T 11.0_|U 474.568| ||p
Lead 38.0__|U 38.0_|U|____38.0_|U 38.0_|U 38.000|T| [P _
Magnesium 3.0__ (U 3.0_|U 3.0_|U 3.0_|U 165.513|_{|P__
Manganese 3.0__|U 3.0_|U 3.0_{0 3.0_|U 4.251| | |P_
Silver 6.0__|U 6.0 _|U 6.9 | _ 6.0_|U 6.000|T]|P__
Sodium 19.0__|U 15.0_|U 19.0_|U 19.0_|U 263.124| | |P__
Zinc -4.5__|_ -5.2_ | -4.2_ | -4.2 | 104.835|_||P__
FORM IIT - IN ITMo2.1

€30




U.5. EPA -

5A

CLP

SPIKE SAMPLE RECCVERY

WHC-SD-WM-DP-053 REV 0

EPA SAMPLE NO.

-Lab Name: WHC PAL Contract: V21351
Lab Code: Case No.: 107AP SAS No.: SDG No.: V138A
Matrix: _ WATER Level (low/med): LOW
% Solids for Sample: __0.0
Concentration Units {ug/L or mg/kg dry weight): UG/L_
Control
Limit Spiked Sample Sample Spike
Analyte %R Result (SSR) C| Result (SR) CC| Added (Sa) %R Qf M
Aluminum_|75-125_ 10530.5200_[_ 793.6700]_ 10000.00 97.4|_|P_
Barium 75-125_ 9887.6300_| _ 15.0000|U0 10000.00 98.9|_ |P_
Cadmium__ |75-125_ 246.5150 | 20.0000|U 250.00 98.6| |P_
Calcium__ _ _ _|NR
Chromium_ |75-125_ 1034.2800_|_ 30.8200 1000.00|_100.3|_|P_
Iron 75-125_ 5232.8900 | 304.2950( 5000.00 98.6| _|P_
|Lead 75-125_ 2709.9200_|_ 190.0000 |0 2500.00| _108.4| [P~
{Magnesium _ _ _|NR
Manganese |75-125__ 2453.9100_|_ 15.0000|0 2500.00 98.21 |P_
Silver 75-125_ 258.3500_ | _ 30.0000|U 250.00|__103.3| [P
dium _ - _|NR
alnic 75-125 _ 2481.7350_ | 559.7500| _ 2500.00 76.91 |P_
Comments:
NO CONTROL_LIMITS_ IF SAMPLE > _4X_ SPIKE_ADDED
FORM V (Part 1} - IN ITM02.1

€91




U.S. EPA -

5A

CLP

SPIKE SAMPLE RECOVERY

WHC-SD-WM-DP-053 REV 0

EPA SAMPLE NO.

Lab Name: WHC_PAL Contract: V2182
Lab Code: Case No.: 107AP SAS No.: SDG No.: VI19A
Matrix: __ WATER Level (low/med): _LOW
% Solids for Sample: _ 0.0 —
Concentration Units (ug/L or mg/kg dry weight): UG/L_
Control
Limit Spiked Sample Sample Spike
Analyte %R Result (SSR) C| Result (SR) €| Added (SA) %R Q| M
Aluminum | 75-125_ 10646.7550_[_ 793.6700]_ 10000.00 98.5|_|P_
Barium 75-125_ 9951.5900_} 15.0000|U 10000.00 99.5|_|P_
Cadmium__|75-125_ 245.3000_|_ 20.0000|U 250.00 98.1{_|P_
Calcium___ _ _ _|NR
Chromium_|75-125_ 1034.2800_|_ 30.8200 | _ 1000.00|__100.3|_|P_
Iron 75-125_ 5193.1750_| _ 304.2950 _ 5000.00 57.8(_|P_
Lead 75-125_ 2597.5100_|_ 190.0000(T 2500.00{__103.9]{ |p_
Magnesium _ . _|NR
Manganese |75-125_ 2507.5550_|_ 15.0000|T 2500.00|__100.3|_|P_
Silver 75-125_ 255.5700_|_ 30.0000|U 250.00]__102.2| |p_
Sodium _ _ __|NF
zinc 75-125_ 2514.7200_|_ 559.7500 | _ 2500.00 78.2|_|P_
Comments:
NO_CONTROL_LIMITS_IF SAMPLE_>_4X_SPIKE_ADDED
FORM V (Part 1) - IN ILMO2.1

69<




U.S. EPA - CLP  WHC-SD-WM-DP-053 REVO

6 EPA SAMPLE NO.
DUPLICATES
V21D
Lab Name: WHC PAL Contract:
Lab Code: Case No.: 107AP SAS No.: SDG No.: V1SA
Matrix (soil/water): WATER Level (low/med): _LOW
% Solids for Sample: _ 0.0 % Solids for Duplicate: 0.0

Concentration Units (ug/L or mg/kg dry weight): UG/L_

Control
Analyte Limit Sample (S) C Duplicate (D) C RPD Q| M
ATuminum_ 793.6700[_ 935.0850]_||_ 16.4_||{_|P_
Barium 15.0000 (U 15.0000{T _|P_
Cadmium__ 20.0000 (U 20.0000|U —|P_
Calcium__ 20483.5450| _ 8992.9500|_||{_78.0_|{*|P_
Chromium_ 30.8200 _ 30.0000(U||_200.0_||*|P_
Iron 304.2950|_ 177.8800(_||__52.4_||*|P_
Lead - 190.0000|0 352.9800|_||_200.0_||*|P_
Magnesium 875.0200|_ 836.3550_||___ 4.5 ||_|P_
Manganese 15.0000]|0 15.0000|U _|P_
Silver - 30.0000|U 30.0000|U —|P_
Sodium _1977867.5950|_||__2184108.0150| ||__ 9.9 _||_|pP_
Zinc 559.7500 | _ 177.7650| | |_103.6_||*|P_
FORM VI - IN ILM02.1

€93



U.s. EPA - CLP  WHGC-SD-WM-DP-053 REV 0
6 EPA SAMPLE NO.
DUPLICATES
V23D
Lab Name: WHC_PAL Contract:
Lab Code: Case No.: 107AP SAS No.: SDG No.: V1SA
Matrix (soil/water): WATER Level (low/med): _LOW__
% Solids for Sample: _ 0.0 % Solids for Duplicate: 0.
Concentration Units (ug/L or mg/kg dry weight): UG/L_
Controel
Analyte Limit Sample (S) c Duplicate (D) C RPD Q| M
Aluminum_ 940.5350] _ 1007.3050[_ 6.9_|1_|p_
Barium 16.1600|_ 21.8550|_||_30.0_||*|P_
Cadmium___ 20.00000 20.0000 |0 _IP_
Calcium 47149.1600| _ 68138.7500| ||__36.4 ||*|P_
Chromium 30.0000(U 77.5550(_1]_200.0_||*|P_
Iron 462.0400 _ 581.1850|_|{__22.8_||*|P_
Lead 507.2050 | 190.0000|T} | 200.0_||*|p_
Magnesium 1985.2750( _ 1374.7800 | _ 36.3_||*|P_
Manganese 63.4700]| _ 74.9500 | _ 16.6_||_{P_
Silver . 30.0000]|0 30.0000 (U}, _1P_
Sodium 2225342 .4550|_||__2232852.6400|_ 0.3_||_|P_
Zinc 2097.0450]_ 2371.8550| || __12.37||_|P_
FORM VI - IN ILMO2.1

694

0



U.S. EPA - CLP

WM- VO : -
WHC-SD WM DP‘OSS HE ) EPA SAMPLE NO.

DUPLICATES

V2182

Lab Name: WHC_ PAL Contract:
Lab Code: Case No.: 107AP SAS No. : SDG No.: V19A
Matrix (soil/water): WATER Level (low/med): _LOW
% Solids for Sample: _ 0.0 % Solids for Duplicate: 0.0

Concentration Units (ug/L or mg/kg dry weight): UG/L_

Control :

Analyte Limit Sample (S} C|'| Duplicate (D) C RPD Q| M
Aluminum_ 10530.5200 | _ 10646.7550[ ||__ 1.1 || _|(P_
Barium 9887.6300 | _ 9951.5%00| || ___0.6_[|_|P

Cadmium__ 246.5150| 245.3000|_||__ 0.5 P_
Calcium__ - 4708.1350(_ 5521.4600|_||__15.9_[|_|P_
Chromium_ 1034.2800(_ 1034.2800|_||__ 0.0 P_
Iron 5232.8900(_ 5193.1750|_||__0.8_|| _{P_
Lead , 2709.9200]_ 2597.5100|_{|__4.2 || _|P_
Magnesium 696.3250( _ 689.8800(_(|__0.9 ||_|P_
Manganese 2453.9100] _ 2507.5550|_||___ 2.2 _||_|P_
Silver 258.3500 _ 255.5700|_||___ 1.1 ||_|P_
Sodium __2029363.9500| || 2030509.9600| || 0.1 || |P_
Zinc 2481.7350 ]| _ 2514.7200(_||__ 1.3 || j2_

FORM VI - IN ILMO02.1

€93



U.S. EPA - CLP

WHC-SD-WM-DP-053 REV0

7
LABORATORY CONTROL SAMPLE

Lab Name: WHC_PAL Contract:

Lab Code: Case No.: 107AP SAS No.: SDG No.: V19A

Solid LCS Source:

Agqueous LCS Source: SPEX

Aqueous {ug/L) Solid (mg/kg)

Analyte True Found %R True Found C Limits %R
Aluminum_|_100000[108278.6[108.3_

Barium | 100000|98562.90|_98.6_ _

Cadmium__ | 100000|97156.20|_97.2_ _

Calcium | 100000|_1278535|_1278_ _

Chromium | 100000|99863.50|_99.9_ -

Iron _100000{112690.3|112.7_ _

Lead ~100000(100164.0[100.2_ _

Magnesium| 100000({179621.0|179.6_ _

" |Manganese|_100000{101121.8|101.1_ _
Silver | 100000|98039.90|_98.0_ ~
Sodium | 100000{110220.0(110.2_ _

Zinc__ ~100000|156188.1|156.2_ _
— | -

FORM VII - IN

€96

ILM02.1



U.s. EPA -

WHC-SD-WM-DP-053 REVO

ICP SERIAL DILUTION

CLP

EPA SAMPLE NO.

697

: V21L
Lab Name: WHC_ PAL Contract:
Lab Code: Cagse No.: 107AP SAS No.: SDG No.: V19A
Matrix (soil/water): WATER Level (low/med): LOW
Concentration Units: ug/L
Serial %
Initial Sample " Dilution Differ-
Analyte Result (I) C Result (8) Ci| ence M
Aluminum_ 158.73__ [ _ 189.14__ [ ||_19.2_ P_
Barium 3.00__|U 15.00_|U P_
Cadmium_ 4.00__|U 20.00__|U P_
Calcium_ 4096.71 | _ 4162.04 | 1.6 P_
Chromium 6.16__ |_ 30.00__ {U||_100.0_ P
Iron 60.86__|_ 55.00__|U||_100.0_ P_
Lead 38.00__ |0 190.00__|U P_
Magnesium 175.00_ | 178.99_ | _ 2.3 P_
Manganese | 3.00__|U 15.00__|T P_
Silver 6.00__|U 30.00__|U P_
Sodium 395573.52 | _ 401151.90__ | _ 1.4_ P_
zinc 111.95 | 112.13 |~ 0.2_ p_
FORM IX - IN ILmMo2.1



U.5. EPA - CLP

WHC-SD-WM-DP-053 REV0 9
ICP SERIAL DILUTION

EPA SAMPLE NO.

698

VZ23L
Lab Name: WHC_PAL Contract:
Lab Code: Case No.: 107AP SAS No.: SDG No.: V19A
Matrix {scil/water): WATER Level (low/med): LOW
Concentration Units: ug/L
Serial %
Initial Sample Dilution Differ-
Analyte Result (I) c Result (S) c ence Q| M
Aluminum_ 188.11__[_ 282.14__[ || _5o.o0 || |P_
Barium 3.23_ | _ 15.00__|U}|_100.0 || P
Cadmium__ 4.00_ (U 20.00__|U _{P_
Calcium__ 9429.83 | 9667.73__ | 2.5_[]|_|P_
Chromium_ 6.00__ (U 54.44 | _ _|P_
Iron 92.41_ | 111.32__ | _{|_20.5_[{ |pP_
Lead 101.44 | _ 190.00__|O||_100.0_||_|P_
Magnesium 397.06__|_ 406.31__| 2.3_||_|p_
Manganese 12.69__ | _ 15.00__ |U||_100.0_||_|P_
Silver 6.00__|U 30.00__|U _|P_
Sodium 445068.49__ | _ 453292.09 | _ 1.8_||_|P_
Zinc 419.41 | _ 406.98__ | _ 3.0_||_|P_
FORM IX - IN ITMO2.1



U.S. EPA - CLP

10

WHC-SD-WM-DP-053 REV0

Instrument Detection Limits (Quarterly)

Contract:

Lab Name: WHCPAL

V19A

SDG No.:

SAS No.:

107AP

Lab Code:

ICase No.:

Date: 07/30/93

ICP-1

ICP ID Number:

Flame AA ID Number :

Furnace AA ID Number :

NN
oo o

nnnnnnnnnnnn
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ap T g VI os N aN B aN I oN IaN oV Nyl Ve i o ¥

| N L e N I I e e |

| _ | E o
£ E S0
= EEDS - QO
EE D I v E
— = E LI ]
Er-rEvOoOCcTOCm>r— O
- TVr— SO0 bher—TO &

o U UL LD O
LM OO IJEEZWVMWVMN

Comments:

ILM02.1

FORM X - IN

€99



WHC-SD-WM-DP-053 REVQ  U-S. EPA - CLP

11A
ICP Interelement Correction Factors (Annually)

Lab Name: WHCPAL Contract:
Lab Code: Case No.: 107AP SAS No.: SDG No.: VI19A
ICP ID Number: ICP-1 Date: 01/29/93

1 T T i
i i Wave- Ei Interelement Correction Factors for : i
I | length |1 ]
I Analyte | (nm) H Al Ca Fe Mg !
I | [ - i
\ATuminum_| 308.22__! | T0.0000000] 0.0000000 | 0.0000000] 0.0000000] |
1Barium :_493.41__::_0.0000000' ~0.0000000 ! 0.0000000! 0.0000000/ }
tCadmium_ | 226.50 |1 0.0000000] 0.0000000 ! 0.0000000! 0.0000000/ !
Calcium__ | 393.37 !170.0000000] 0.0000000 ! 0.0000000! 0.0000000| !
tChromium_| 267.72 |1 0.0000000} 0.0000000_| 0.0000000{ 0.0000000| !
'Tron 17259.94 ! 170.0000000} 0.0000000_} 0.0000000} 0.0000000 :
'Lead 17220.35__|170.0000000{ 0.0000000_! 0.0000000 0.0000000| :
'Magnes1um:_279.55__|:_0.0000000' ~0.0000000" ! 0. 0000000' ~0.0000000! !
'Manganese} 257.61__!!"0.0000000! 0.0007007 ! 0.0000000' ~0.0000000! !
iSilver_|-328.07|170.0000000}0.0000000 ! "0.0000000} 0.0000000 ! !
'Sod1um 17589.89__|!~0.0000000{ 0.0000000_| 0.0000000} 0. 0000000' :
'Zlnc 17213.86__!]0.0000000! 0. 0000000_:_0.0000000'_0.0000000' !
I | | | ! i ) |
| I 11 1 1 | ' |
| I 11 1 | | t |
| [ i1 I i i I |
1 3 11 1 I i t |
| I 11 1 I i | ]
: : 1 | | | : :
| | il 1 ] i 1 t
| | ¥ | | | | :
: | i | | | | :
: | i | | | | :
| ) 11 1 1 i | ]
1 4 11 1 | [} | ]
1 ! i1 1 1 I | ]
| [ i1 1 1 ] | I
| I i1 1 i I | ]
| | 1 | | | | :
| | ¥ | : | : :
| | i1 1 | 1 1 ]
| | i1 I ] i | I
| | i1 I ] 1 1 1
| | i1 | I } | !
| | [N 1 ' I { ]
| 1 il | } 1 { ]
| | i1 I I i i I
| | i1 1 ] I | I
| 1 11 1 } I | ]
| | i1 1 f i { ]
| | i1 1 | 1 i !
| | [ 1 I | | I
| | [ 1 t I 1 !
1 | [ | | I | £
1 | [N I I | 1 !
Comments:

FORM XI (Part 1) - IN ILMoz.1

700



U.

WHC-SD-WM-DP-053 REV0:
ICP Linear Ranges (Quarterly)

Lab Name: WHCPAL

Lab Code:

Case No.: 107AP

S. EPA - CLP
12

Contract:

SAS No.:

SDG No.: V19A

ICP ID Number: ICP-1 Date: 06/13/93
: | | T
: | Integ. | Concentration | !
| | Time | (ug/L) b
i Analyte i (sec.) i E M

|
{ATuminum_ | 5.00! 300000.0_| P!
iBarium | 5.00} 100000.0 | P |
iCadmium__ | 5.00| 50000.0 } P !
{Calcium | 5.00! 50000.0 | P |
{Chromium_| 5.00] 300000.0 | P |
Tron ! 5.00] 100000.0 | P |
| Lead ! 5.00! 50000.0 | P |
|Magnestium; 5.00] 50000.0 | P |
IManganese| 5.00] 100000.0 | P |
ISilver | 5.00! 50000.0 | P |
'Sodium___ | 5.00| 1000000.0_ | P!
1Zinc ! 5.00) 100000.0 | P |
I ! | |
1 | 1 | 1
I | i | 1
I | | | |
| | f | 1
1 | t | 1
i | 1 | ]
| | | | 1
i | | 1
| 1 | 1 1
| | | | |
| 1 | 1 |
| | | | ]
| | | 1 1
| | I | 1
| | | | ]
| | | i 1
| | | 1 1
| | | i 1
| | | i I
| 1 | ] 1
| | | i I

Comments:

ILM02.1

FORM XII - IN

‘701



U.s. EPA - CLP

WHC-SD-WM-DP-053 REV0

Lab Name:

Lab Code:

13

PREPARATION LOG

Method: P_

WHC PAL Contract:
Case No.: 107AP SAS No.:
EPA
Sample Preparation| Weight Volume
No. Date (gram) (mL)
LCS _08/11/93___ 25_
pPB _08/11/93 25
v21 _08/11/93 25
V21D _08/11/93__ 25
V2181 _08/11/93___ 25
V2182 _08/11/93 25
V23 _08/11/93 25
V23D _08/11/93__ 25
FORM XIII - IN

702

SDG No.:V19A

ILMOZ2.1



WHC-SD-WM-DP-053 REV 0

u.

S. EPA - CLP

14

ANALYSIS RUN LOG

Lab Name: WHC_PAL Contract:
Lab Code: Case No.: 107AP SAS No.: SDG No. :V19A
Instrument ID Number: ICP-1 Method: P_
Start Date: 09/08/93 End Date: 09/08/33
_ Analytes
EPA : :
Sample D/F Time AlBIC|C|cC|F|PIM|M|AIN]|Z
No. L|AID|A|(R|E|B|G|N|G|A|N
Iicv 1.00|1423 XX |XIX|XX|X|X|X|X|X|X T
ICB 1.00{1426 XIX[XIX[XIX[|X[X|X|X[X|X T
ICSA 1.00(1431 XX x| x| ] RRE
RINSE 1.00(1434 REREEEEEEEERE REE
PB 1.00|1437 XIX[XIX|X|X|X|XIX[X[X]|X 1T
LCs 1.00(1442 X X[XIX[X|IXIX|X|X|X|X|X B
V21L 5.00(1445 XX | XIX[X[XIXIXIX|X|X|X |
V21D '5.00|1448 R RN
V23L 5.00([1452 XIXIX{X[XIX[X|XIX|X|X|X T
? 5.00(1456 R T
LoVl 1.00|1459 XIXIXIX|X|X|X|X|[X[X[{XiX e
CCE1 1.00(1502 XIXIX|IX|X|IX|X[X|X[XIX[X T
V2181 1.00(1505 XIX[X[_IX[ XX _|x|x|_1X IR
V2182 1.00{1508 X|X|X[_|X|XiX|_|X|X|_|X RS
V21A 5.00({1513 EEEREEREEEEE T
V21 1.00(1517 XIX|X|X[X[X|IX|X|XIX|X|X N
V21D 1.00(1521 XIX[XiX[X|X|X[XIX[X|X|X .
V23 1.00(1525 XIX[XIX[X|XIX[XIX[X|X|X 1T
V23D "~ 1.00(1530 X[X|XIX[X|X|X[XiX|[X|X|X T
ccv2 1.00|1535 X[X|XIX|X|{X|X[X]X|X|X|X RN
CCB2 1.00(1538 X[X|X|X|X[X|X|X[X|X|X|X RS
ICSA 1.00 (1541 XXX x| o R
RINSE 1.00 (1544 R R
ccv3 1.00|1546 XXX (X IX|X|IX|X|X|X|X|X NN
CCRBR3 1.00(1548 X[x x| X[X|X|X[X|X[X|X|X RN

FORM XIV - IN

703

ILMo2.1




WESTINGHOUSE HANFORD COMPANY

222-S LABORATORY

WHC-SD-WM-DP-053 REV 0

ANALYTICAL BATCH

Lab Segment Serial No. Customer iD: .
V/(2-23 (02 ~ 3P | J07 P55
Analysisp:’_ Sample Prep:
Lop ATD  DEEST
Instrument: g 39529 Procedure/ Rev: LA - SISy /5 -
Technologist: 2 oo fcts | Date: S_p--92
Starting Time: 2150 Temperature ALF
Ending Time: L3O Chemist: K. cJECS
Comments:
Description Lab ID Description Lab ID
Wordp /g 57 Vi3-gsso | | 1]
2l/ephp (Ve ALK Vio -Feso | [12
3Vorstp-ft__ stwple v2/ ~g2s0 |13
& lorsp-A___dop val- gpso 1|14
Slrortp-rt  Die  spke#y V2~ yosv | |15
Syorap-p  dis cptc #2 W2 ~go50 | |18
1Yo stmple y23-§zso | |17
8liorpp-B __ Dyp v23-g8so | |18
9 19
10 20
Standard Primary Book No. | Second Book No. |Third Book No. and Final Vol. of
Type and Aliquot Vol. and Aliguot Vol. Aliquot Vol. Standard
Tev (5579 ) SN0 ¢ Dotie]” Zbé‘/i{c—f'
3 -1}
| posZ ?ﬁ‘&f (ssrodl2svoc  faq¢ 'jf.érv-‘—"r‘;f"ﬁat
204

A-6000-881 103/32)



INDUCTIVELY COUPLED PLASMA ANALYSIS - ACID DIGESTION

WHC-SD-WM-DP-053 REV0

A s
Senal No Sample Point Date / Time Iszued Prignty
v 19.-8580) 107-AP 8- 2-23 115:14 25
Dererminalion Method- Stancare Result Unils Chasge Code Reruns
ICP LA-505-151 % RECOVERY N1L17 0
Sampie Size D= 00 Customer 1D
? .RIOml A KT RC7? pf A5l STD

Remathg, Calculations. Results

1st STD Digested STD
Undiges ted - Divect

SST¢

A5N0C

S e C

COMPLETE
SEE WARD

D2/ & 32

'S PACKAGE

"’“‘5-—“/‘“62’&/

Any’ Analyst - 2 Analyst- ] Analyst 4 Analyst - &
[ I Hrs Hrs ey iy Hrs
- ///’/_.J_--
Date tme Cornpleted Lab Una Mgr
S-F-5 { o 7893
J ﬁ/é M 54-6800-061 (R -10-63)

i Senal No Sample Point Cate Time I1ssued Prionty
v 20.-8650{ 107-AP 8- 2-83 |15:14 25
4 Oeterminanion Metnhod Stangard Result Lins Cnarge Code Reruns
| |1cp LA-505-151 [uG/ML N1L17 0
| Sampie Sire Customer 1D

?  DpEcT BLK

Aemarhs, Calculatigns. Resulls COM PLETED 9/ ?-l 9}

REAGENT BLANK = —

SEE WARD'S PACKAGE
c—
‘ Ana Lt Anatyst - 2 Anglyst - 3 Anglyst - 4 Analyst - 5
‘ -—_-‘ Hrg 1§ ] Hrg Hig g
j Date Time Compieted Lag Unit Mgr /
2-p-22 /312 y S--53

BEST AVAILABLE COPY

54-6800-06Y (R-V0-BY)

705




INDUCTIVELY COUPLED PLASMA ANALYSIS - ACID DIGESTION

WHC-SD-WM-DP-053  REV 0

Senal No Sample Point Cate Time tssuea Prigonty
Vv 21.~-8750| 107-AP 8- 2-93 |15:16 25
Determinanon Meinod. S'ancarg Resull Units Charge Code Refuns
ICP LA-505-151 uG,/ML N1L17 0
Sample Size Nz e .Cusiomer ID

? Sl N RS = [l 107-AP-A

Aemarks. Calculdtions. Results ©

COMPLETEDZ [ &) 82
SEE WARD'S PACKAGE

) Yo e

l Au}ﬂ ; Aralyst - 2 Anglyst - 3 Anatyst - 4 Anatyst-§
|

| " s Hrs ) [P Hrs ® Hrs
I é_?g_f(-'-—"

] Date Time Compieted Lap Uni magr :

| >¥-83 | o ' 7 f-53

| .

54-6800-061 (R-10-83)

Senal No Sample Pount Date . Tima [ssued Pripnty
v 21.-8850; 107-AP 8- 2-93 |15:18 25
Determination Method Stangarg Aesuit Units Charge Code Reruns
ICP LA-505-151 uG,/ML NiL1l7 0
Sample Sige ,3/: 24 Customer ID

? Sl W AFmt = el =L 107-AP-A

Remaras. Calculanons Resui's

DUPLICATE SAMPLE COMPLETED.2/ 2| 22
SEE WARD’S PACKAGE

WY/ A
An}( .

Anglyst - 2 Angkyst - 3 Analyst - 4 Analyst - §

Hrg Mrs s Mg Heg

S ="
Date T.me Completed Lat Unst Mgr

5p. 53 | s o gl |Z 520

54.6800-061 (R-10-83)

BEST AVAILABLE COPY

706




INDUCTIVELY COUPLED PLASMA ANALYSIS - ACID DIGESTION

WHC-SD-WM-DP-053 REVO

Senal No Sample Point Date Time Issued Prionty
V' 21.-8550| 107-AP 8- 2-93 |15:186 25
Delermination Metnpo. Stancard Result Units Charge Code Reruns
ICP LA-505-151 % RECOVERY N1L17 C
Sample Suze ; L s "l Zﬁazf-.(. lbgg Fe Customer tD

? 107-AP-A

SPIKE SAMPLE
SPIKE 1D satx
SPIKE VO

ﬁ S-F-52
Rtmaru Calculatigns, Results

AL A

a 52t

COMPLETED_2/ %/ 52
SEE WARD'S PACKAGE

Anési - Analyst - 2

S5-23

/520

Lovia.. 2ol

Analyst - 3 Analyst - 4 Anatyst -5
g - T Hirs Hirs g s
455;%;’/
s P i
Date Time Compleled Lab Unit Mge ] /

TF73

54-5800-061 1R-10-87)

Senat No Sample Poinl Date Time Issued Priorty
\) 21.-8050| 107-AP - B~ 2-93 |15:186 25
Determination Method. Stancaro Renuit Units Charge Cooe Rerung
ICp LA-505~151 % RECOVERY N1L17 0
Sampie Size Customer (D

? Sl st o Aot 107-AP-A

Remarks. Calcuiations Results

SAMPLE SPIKE
DUPLICATE

SPIKE ID 5% 54 %/

COMPLETED 5/ 252
SEE WARD'S PACKAGE

SPIKE VOL | 250.4c
/LN
Ana Angiyst + 2 Analyst -3 Anptyst - 4 Anglyst- %
— -t:rs Hrg His Hrs (213 1
L

e

Date Time Compieted Lab uni Mgr | )

A | Bre |\ fiw thly T TP

BEST AVAILABLE COPY

54-6800-061 tR-10-83

707




INDUCTIVELY COUPLED PLASMA ANALYSIS - ACID DIGESTION

WHC-SD-WM-DP-053 REVO

Setial No

Sample Pont Time is5ued Prionty
v 23.-8750( 107-AP 8- 3-83 8:30 25
Determinahon tethoa-Stangard Result Umits Charge Code Reruns
ICP LA-505-151 uG,/ML N1L17 o
Sampie Size I)IF - >f' Cusiomer 1D
? Sl s ISl = fml Yl 107-AP-B

Rermatks. Calculangns, Resuly

COMPLETED.S / 8- 2
SEE WARD'S PACKAGE

Ar\aI;%; Analyst - 2

Analyst - 3 Anatyst - 4 Anatyst - &
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Identity 1: wp-284 ldentity 2: wp-2B4 2:20 PM September B8, 1993

Task name : TWC93 ~ WHC-SD-WM-DP-053 REVO
Sar Weight : 1.0000 Solution Volume : 1.00
on . Integrations : 3  Off-Peak Integrations : 1.
r Sr Bi $i ' Al Co Cu Li
(ppb) (ppb) (ppb} {ppb} {ppb) {ppb) (ppb) (ppb)
Mean -6.275 0.148 -23.038 381.442 144.378 36,113 4,998 -0.553
s.D. 2.202 0.154 14.399 3.762 6.890 2.950 0.572 1.127
% R.S.D.- 35.087 104.080 62.502 0.986 4,772 8.170 11.455 203,700
n Ni La Fe Ca Cr Nd u
{ppb) (ppb} {ppb} (ppb) {ppb) (ppb) (ppb) (ppb)
Mean 5.156 20.245 -5.434 28.1%92 24.988 11.300 9.261 = -139.283
5.0. 0.068 1.990 2.360 2.051 0.147 2.052 4.005 78.324
% R.S.D. 1.310 9.828 43.424 7.274 0.588 “18.156 43,244 ‘ 41.379
Ce sm ' Ba P s Mg As " Na
(ppb} (ppb) (ppb) (ppb) (ppb) (ppb) (ppb) © (ppb) i
Mean -32.560 -28.202 28.454 7.001 47.176 0.586 36.750 99.791
s.D. 28.266 18.317 0.092 11.644 6.219 0.176 4,354 8.982
% R.S5.D. 86.812 64.950 0.325 166.303 . 13.181 30.000 11,848 9.001
Mo Se Ag Pb Ti cd B K
(ppb) (ppb) {ppb) {ppb) {ppb) (ppb) 4=} {ppb)
Mean ~4.626 12.362 -2.184 32.38 -0.538 9.598 38.963 =19.414
s.0. 1.949 2.535 0.911 25.148 0.929 0.646 0.8856 55.504
xF 0, 42.120 20.504 41.693 77.663 172.678 6.735 2.276 285,897
Mn " sb v Be !
{ppb) (ppb) (ppb)  (ppb) (ppb)
Mean 11.410 79.777 128.622 29.574 28,543
$.D. 0.166 32.588 1,297 0.1468 27.449
% R.S.D. 1.454 40.848 1.008 0.493 26.168

......................................................................

SIGNATURE ABOVE REPRESENTS CHEMICAL TECHNOLOGIST/CHEHIST THAT .
COMPLETED/VERIFIED THE CALIBRATION/ANALYSIS ON PAGES /2& { fz ééz -
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Identity 1: ICV Identity 2: Quality Control 2:23 PM September 8, 1993

. T“‘f93 1.0006 Solution Volume : . 1.00 WHC-SD-WM.DP.Oss REVO

Sample Weight ¢ :
On-Peak Integrations : 3  Off-Peak Integrations : 1

---------------------------- ;7""""'"'"-----'--""'""“-‘" . P
R sr Bi si N co cu T
(ppb) {(ppb) {ppb) (ppb) (ppb) (ppb) {ppb) (pph}
Mean 4982.801 5117.362 4969.768 5812.877 4893.146 4916.181 4879.480 5000.532
$.D. 19.514 19.534 23.413 29.260 13.062 27.374 14.458 12.516
% R.S.D. 0.392 0.382 0.471 0.503 0.267 0.557 0.296 0.250
2n ol Ni 4 La Fe . ca v Cr/ Nd “ u
{ppb) (ppb) {ppb) (ppb) . (ppb) (ppb) (ppb) {ppb)
Mean 4961.218 5016.242 5342.551 5041.024 5138.492 5077.3%90 5240.003 -362.248
s.D. 22.342 20.698 17.823 30.210 17.652 29.233 45,228 37.066
% R.S.D. 0.450 0.413 0.334 05}9 0}4 0,576 0.863 10.232
e w’ - - v e -
Ce Sm Ba P S Mg As Na
(ppb) (ppb) (ppb) {ppb) {ppb) {ppb? (ppb) (ppb)
Mean 4839.617 5056.783 5002.656 5114.639 4B66.365 4931.405 4985.636 5053.486
S.D. 28.4%4 4.716 19.117 6.722 46.359 21.019 9.722 9.212
% R.S.D. 0.589 0.093 0.382 0.131 0.953 0.426 0.195 0.182
4 - v .‘/ « d ~
Mo Se Ag Pb Ti cd B K
(ppb) (ppb} (ppb) (ppb) {ppb)} (ppb) {pph) {ppb)
Mean 4948.143 2840.,769 4997.151 5048.461 4836.582 5015.861 5049.303 5118.510
s.D. 36.631 40.145 14.817 21.150 20.162 e7.074 12.876 10.5468
% R.S.D. 0.740 1.413 0.297 0.41%9 0.417 0.540 0.255 0.206
v o s v e
Mn sb v Be TL
{ppb) (ppb} (ppb) (ppb) {ppb}
Mean 5017.991 4790.075 4841,349 5137.995 4706.572
§.D. 17.039 70.382 22.463 ' 19.469 30.233
X R.S.D. 0.340 1.469 0.464 0.379 . 0.642
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Identity 1: ICB Identity 2: Quality Control 2:25 PM September 8§, 1993
Task name : TWC93

Sapnle Weight : 1.0000 Solution Volume : 1.00 WHC'SD'WM"DP‘053 H -
o] k Integrations : 3 Off-Peak Integrations : 1 EVO
r sr Bi $i Al Co Cu Li
(ppb) (pphb) (ppb) (ppb) {ppb) {ppb) (ppb) {ppb)
Mean -1.024 0.135 -20.282 12.459 12.008 -4.053 -1.623 0.430
s.D. 0.775 0.056 23.817 2.444 2.635 2.675 0.390 0.819
% R.S.D. 75.637 41.658 117.431 19.614 21.946 66.010 24,031 190.425
Zn Ni La Fe Ca cr Nd u
(ppb) (ppb) (ppb) (ppb) {ppb} (ppb) {ppb) (ppb)
Mean ~4.458 8.338 -8.115 4.587 -4 ,609 -4.928 -9.134 75,060
s.D. 0.396 0.219 4.089 2.474 0.083 0.924 7.697 44.866
% R.S.D. 8.877 2.625 50.386 53.933 1.807 18.756 84.265 59.773
Ce Sm Ba P ) Mg As Na
{ppb). (ppb) (ppb) (ppb) {ppb} (ppb) (pob) (ppb)
Mean 34.851 -23.485 0.696 30.289 22.4646 0.703 -8.147 -12.921
$.0. 2.176 7.580 0.148 70.825 12.767 0.101 9.793 1.663
% R.S8.D. 6.243 32.277 21.210 233.834 56,882 14.434 120.201 12.872
Mo Se Ag Pb Ti td B K
(ppb) (peb) (ppb) {ppb) (ppb) (ppb) (ppb) (ppb)
Mean 2.439 -12.398 0.094 -28.461 0.697 1.367 5.494 -14.130
s.D. 1.786 19.463 0.150 11.355 0.372 ‘ 1.026 1.492 18,557
%R S.D, 73.223 156.985 159.152 30.896 53.383 75.045 27.153 131.332
Mn sb v Be Tt
~ (ppb) (ppb) (ppb) {ppb) (ppb)
Mean -1.378 113.012 1.415 0.421 72.587
§.D. 0.138 42,764 0.424 0.146 5.905
% R.S.D. 10.022 37.840 29.994 34.641 8.135
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Identity 1: icsa-i Identity 2: icsa 2:30 PM September 8, 1993

Task name : TWC93 WHC-SD-WM-DP-053 REVO

Sample Weight : 1.0000 Solution Volume : 1.00
On-Peak Integrations : 3  Off-Peak Integration_s r 1

ir sr Bi Si Al Co Cu Li
{ppb} {ppb) (ppb) (ppb) (ppb} . (ppb) {ppb) (ppb)
Mean -7.479 -0.197 -27.086 43,641 3.740 -8.106 -2.560 -1.352
s.D. 1.245 0.077 31.434 7.076 6.019 1.842 0.541 0.942
% R.S.D. 146,653 39.032 116.050 16.213 160.072 22.721 21.129 69,648
Zn Ni La Fe . Ca cr Nd ; 1]
{ppb) {ppb) (ppb) (ppb) (ppb) (ppb) {ppb) (ppb)
Mean -3.288 4.109 -9.400 -6.488 16.343 3.802 -42.598 -159.911
$.D. 0.376 1.142 2.315 3.8%0 0.141 2.164 19.763 16.958
% R.S5.D. 11.440 e7.784 24.627 59.951 0.865 56.924 46,394 10.604
Ce sm Ba P S Mg As Na
{ppb) {ppb) (ppb) {ppb} (ppb) (ppb) {ppb) {ppb)
Mean -23.855 -37.634 0.705 -82.266 49.590 1.113 -23.628 433317.123
s.D. 12.106 1.361 0.113 6,722 8.868 0.000 11.769 2435 .359
% R.S.0D. 50.748 3.618 15.949 8.172 17.883 0.000 49.807 0.562
Mo Se Ag Pb Ti cd B K
(ppb) (ppb) (ppb) {ppb> (ppb} (ppb) (ppb) (ppb)
Mean 0.362 ¢.010 -1.558 -8.022 -0.268 -1.204 6.855 -7.084
5.D. ¢.277 13.805 0.608 6.324 0.201 0,545 ' 2.270 19.052
% R.S.D. 76.489 133707.439 39.018 78.828 74.929 45,274 33.112 268.929
Mn sbh v Be Tl
(ppb) (ppb? {ppb) {ppb?} (ppb)
Mean -2.084 26.400 0.283 0.169 9.243
s.D. 0,332 26.049 0.4%90 0.146 3.091
% R.S.D. 15.923 98.671 173.037 86.602 . 33.481
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Identity 1: xxx lIdentity 2: rinse 2:34 PM September 8, 1993
Task name : TWC93

Sample Weight : 1.0000 Solution Volume : 1.00 WHC‘SD"WM'DP"053 REVO
o k Integrations : 3 Off-Peak Integrations : 1
r sr Bi Si Al Co Cu Li
(ppb) {ppb) (ppk) {ppb) {ppb) (ppbJ (ppb) (ppb)
Mean -5.156 -0.209 -36.424 -5.397 4,178 -4.174 -3.747 0.092
5.D. 1,746 0.0%8 9.002 2.185 3.398 0.583 0.325 0.692
% R.S.0. 33.868 46.691 26.715 40,491 81.335 13.976 8.662 749 .887
Zn Ni La Fe Ca cr Nd u
(pph} (ppb) {ppb) (ppb) (ppb} (ppb) {ppb) {ppb)
Mean -5.269 2.405 2.805 =4.810 -7.601 3.083 -21.737 -199.073
$.D. 0.507 4.072 2.329 1.397 ¢.001 0.924 15.010 89.731
% R.S.D. 9.622 169.325 83,013 29.048 0.01% 29.984 69.055 45.075
Ce Sm Ba P § Mg As Na
(ppb) (prb) (ppb) (ppb) {ppb) (ppb) (ppb) {ppb)
Mean -26.755 -14.053 -0.608 10.883 -12.940 0.234 -11.558 12.668
s.D. 4.525 7.580 0.042 6.722 7.810 0.176 2.848 6.477
% R.S.D. 16.913 53.943 6.947 61.772 60.355 75.000 24,645 51.131
»
Mo Se Ag Pb Ti cd B K
(ppb) {ppb) (ppb) (ppb) {ppb) (ppb} (ppb) (ppb)
Mean -1.034 -5.216 -2.810 -1.776 -1.310 -1.579 2.772 1.722
s.D. 0.633 .690 0.401 7.349 0.613 - 2.367 2.459 35.183
% R.5.D. 61.224 185.786 14,273 413,709 46.779 149.8%96 88,679 2042.688
Mn Sk v Be Tl
(ppb) (ppl) (ppb} (ppk) (ppb)
Mean -2.067 94,884 0.566 .-0.758 -52.745
s.0. 0.453 25.696 1.123 0.292 5.811

% R.S.D. 21.930 27.082 198.335 38.490 11.017
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Identity 1: v20 dig blk Identity 2: direct 2:37 PM September 8, 1993 .,
Task name : TWC93 "
Sampte Weight : 1.0000 Sotution Volume : 1.00 WHC-SD-WM-DP-053 REV( st

On-Peak Integrations : 3 Off-Peak Integrations : 1

LAE

bl

2r sr Bi Si Al Co Cu Li
(ppb) (ppb) {ppb) (ppb) (ppb} (pp) (ppb) {ppb)
Mean -7.200 3.387 21.433 79.947 49,479 -2.238 0.563 0.092
s.0. 0.387 0.154 2. 110 8.647 7.261 2.748 0.375 1.015
% R.S.D. 5.373 4,542 42.504 10.816 14,675 122.787 66.576 1100.533
In Ni La Fe . Ca cr Nd U
(ppb) (ppb) (ppb) (ppb) (ppb) (ppb) {ppb) (ppb)
Mean 104.835 6.243 -10.870 474.568 3001.283 5.856 4,977 ~339.403
s.D. 0.312 1.610 4.661 99.567 2.883 ' 2.773 27.757 59.014
% R.5.D. 0.298 25.795 42.883 20.981 0.096 47.355 557.712 17.388
Ce sm Ba P 8 Mgy As Na
(ppb) {ppb) (ppb) {(ppb) (ppb) (ppb) (ppb) (pob)
Mean -32.624 -292.316 0.546 49.694 25.466 165.513 -15.728 263.124
s.D. 19.325 17.699 0.53¢ 37.429 9.880 0.268 7.875 2.261
% R.S.D. 59.234 6.055 98.753 75.318 38.798 0.162 50.068 0.859
Mo Se Ag Pb Ti cd B X
(ppb) (ppb) (ppb) (ppb} (ppb) (ppb} (ppb) (ppb)
Mean -1.30 -9.395 -2.71 -26.848 -1.773 0.810 164.019 43.995
$.D. 1.080 13.652 0.797 13.315 0.704 0.562 2.421 38.226
% R.S.D. 83.000 145.309 29.377 49.594 39.726 69.355 1.476 86.887
Mn sb v Be Tl
(ppb) (ppb) {ppb) (ppb? (ppb)
Mean 4,251 58.628 -3.820 ~0.084 -0.778
s.D. 0.158 28.557 0.648 0.292 15.088
% R.S.D. 3.727 48.708 16.974 346.411  1939.892
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Identity 1: V19 dig std 107-ap Identity 2; .250ml in 25ml - 2:42 PM September 8, 1993
Task name : TWC93

Sample Weight : 1.0000 Solution Volume : 1.00 WHC'SD"WM'DP"OSS REV 0
o} k Integrations : 3 Off-Peak Integrations : 1
Zr sr Bi si Al Co Cu Li
(ppb) (ppb) (ppb) {ppb) {ppb) (ppb} (ppb) (ppb)
Mean -0.676 11.627 -92.672 1362.821 1082.786 9537.576 962.255 0.092
$.D. 1.364 0.113 12.074 5.678 3.710 4,454 1.601 0.508
% R.S.D. 201.675 0.971 13.028 0.417 0.343 0.465 0.166 550.267
Zn Ni La Fe Ca cr Nd u
(ppb) {ppb) (ppb) (ppb) (ppb) {ppb) (ppb) (ppb}
Mean 1561.881 996.278 -3.897 1126.903 12785.352 998.635 -67.736 -169.702
s.D. 4,932 6.527 7.094 5.049 16.607 3.553 9.277 16.958
% R.S.D. 0.316 0.655 182.060 0.448 0.130 0.358 13.696 9.993
Ce Sm Ba P s Mg As ' Na
(ppb) (ppb) (ppb) (ppb) " (ppb) (ppb) (ppb) (ppb)
Mean -23.364 -1179.771 985.629 53.576 -0.156 1796.210 921.569 1102.200
s.D. 14.150 4,909 0.652 41.981 4.327 0.703 15,541 4.679
% R.S.D. 60.563 0.416 0.066 78.359 2771.160 0.039 1.686 0.425
Mo Se- Ag Pb Ti Cd 8 K
{ppb) {ppb} (ppb) (ppb) {ppb) (ppb) {ppb) (ppb)
Mean 977.048 564,092 980.399 1001.640 975.370 971.562 1003.268 10034.501
s.D. 6,570 15.795 2.171 13.570. 0.579 0.805 2.642 - 39.6860
% R.S.D. 0.672 2.800 0.221 1.355 0.059 0.083 0.263 0.395
Mn Sb v Be TL
(ppb) (ppb) (ppb) - (ppb) {ppb)
Mean 1011.218 962.014 947.611 1011.57% 938.939
s.D. 1.907 54.496 1.698 2.043 23.595
% R.5.D. 0.189 9.665 0.179 0.202 2.513
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Identity 1: v21 sam dil 107-ap Identity 2: Sml in 25ml-1ml-4ml 2:45 PM September 8, 1993
Task name : TWC93

Sample Weight : 1.0000 Solution Velume : 1.0¢ WHC-SD-WM-DP-053 HEVO

On-Peak Integratioms : 3  Off-Peak Integrations : 1

ir Sr Bi Si Al Co Cu Li
(ppb} (ppb) (ppb) (ppb) (ppb} (ppb) (ppb) (ppb)
Mean -4.830 0.702 13.442 647.788 37.828 -0.302 -0.936 -0.215
§.D. 0.671 0.149 2.067 3.792 6.004 1.731 0.859 0.488
% R.S.D. 9.829 21.271 15.380 0.579 15.872 572.339 91.726 - 226.865
Zn Ni La Fe . Ca cr Nd u
{ppb} {ppb) {ppb) (ppb) (ppb) (ppb} (ppb) (ppi)
Mean 22.426 9.347 4.102 8.167 832.407 3.905 6.786 -179.492
g.0. 0.613 1.89%4 4.083 6.482 0.651 0.712 5.976 19.581
% R.S.D. 2.733 20.263 96.546 79.368 0.078 18.224 88.071 10.909
Ce Sm Ba P g Mg As Na
(ppb} {ppb) (ppb) (ppb) (ppb) (ppb) {ppb) (ppb}
Mean -21.699% -78.509 0.023 728.902 30.125 35.798 -16.284 80230.379
5.0. 3.765 9.818 0.230 64.829 11.780 0.2568 6.142 378.895
% R.S.D. 17.351 12.505 1001.283 8.894 39.108 0.750 37.717 0.472
Mo Se Ag Pb Ti Cd 8 K
(ppk) (ppb) (ppb) (ppb}. (ppb) (ppb) {ppb) (ppb}
Mean -5.840 16,979 -2.004 -14.529 -0.383 -0.668 76.415 2767.078
§.D. 3.643 13.597 1.104 5.739 0.306 1.627 1.617 71.482
% R.S.D. 62.376 80.078 55.103 39.498 79.893 243.591 2.116 2.583
Mn Sb v Be Tl
(pph) (ppb) {ppb} (ppb) (ppb)
Mean -1.140 41.507 ~0.707 0.169 -28.7856
S.D. 0.257 24.608 1.531 0.636 20.802
% R.S.D. 22.509 5¢.285 216.417 37741 ) 72.267
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Identity 1: V21 dup dil 107-ap Identity 2: 5ml in 25ml-1ml-4ml - 2:48 PM September 8, 1993
Task name : TWC93

Sample Weight : 1.0000 Solution Volume : 1.00
c k Integrations : 3 Off-Peak Integrations : 1 WHC-SD-WM.DP-OSS REVO
r sr Bi Si Al Co Cu Li
{ppb) (ppb) {ppb) {ppb} (ppb) {ppb) (pph) (ppb)
Mean -5.540 0.172 33.108 776,646 42,416 -8.045 -1.186 -0.553
S.D. 0.974 0.217 35.432 2.070 5.326 2.871 0.8856 0.508
% R.S.D. 17.578 125.556 107.019 1.168 12.556 35.688 T4.666 91.806
in Ni La Fe Ca cr Nd u
(ppb) (ppb) (ppb} {ppb) (ppb) {ppb} (ppb) (ppb)
Mean 4.503 5.812 -2.71M2 18.459 375.523 4,213 9.425 -140.330 -
5.D. 0.716 0.788 2.380 10.215 1.528 4,183 11.234 107.695
% R.5.D. 15.899 13.566 87.775 55.337 0.407 99.304 119.200 - 76,744
Ce Sm Ba P S Mg As ‘ Na
{ppb) (ppk) (ppb) {ppb) {ppb) (ppb) (ppb) (ppb)
Mean : 4.406 -54.927. 0.170 725.020 20.193 37.731 -4.,937 90636.808
S.D. 6.523 17.382 0.317 71.143 20.107 4,059 4.650 465.652
% R.S.D. 148.032 31.646 186.384 9.813 99.572 10.758 94.186 0.514
Mo Se Ag Pb Ti cd 8 K
(ppb) {ppb) (ppb) {ppb) {ppb) (ppb) (ppb) (pph)
Maan -1.062 -22.220 -1.036 31.053 0.620 -0.931 111.749 3115.829
s.D. 0.851 19.744 0.817 20,970 0.658 0.992 2.675 10.568
% R.5.D. 80.148 88.859 78.845 67.531 106.184 106.521 2.394 0.339
Mn sSbh v Be Tl
(ppb) {ppb) {ppb) {ppb) (ppb)
Mean 7 -1.033 83.806 -1.132 0.000 54.755
§.D. 0.183 38.257 0.84¢9 0.146 ‘ 10.833
% R.S5.D. 17.752 45,650 75.018 64416728.561 19.785
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Identity 1: v23 sam dil 107-ap Identity 2: 5ml in 25mi-1ml-4ml 2:52 PM September 8, 1993
Task name : TWC93

Sample Weight : 1.0000 Seolution Volume : 1.00 WHC—SD-WM-DP-053 REVO M

On-Peak Integraticns : 3  Off-Peak Integrations : 1

r Sr Bi Si Al Co Cu Li
(ppb) (ppb) {ppk) (ppb) (ppb) (ppb) "(ppb} (ppb)
Mean -1.533 2.131 -3.728 883.845 56.42% -4.416 -1.936 : 0.338
s.D. 2.131 0.296 9.486 3.046 4.229 1.313 0.658 0.513
% R.S.D. 139.063 13.909 254.461 0.345 7.495 29.729 33.999 151.811
in Ni La Fe , Ca cr Nd u
(ppb) (ppb) {ppb) (ppb) {ppb) (ppb) (ppb} {ppb)
Mean 81.396 9.154 4.140 22.263 1933.546 10.88¢% -10.207 -179.492
s.D. 0.946 2.151 4,126 0.888 6.287 0.990 18.429 51.806
% R.S.D. 1.163 23.502 99.646 3.989 0.325 9.096 180.563 28.863
Ce sm Ba P s Mg As Na
(ppb) (ppb) (pp) {ppb) {ppb) (ppb) (ppb) {ppb)
Meéan -33.324 -183.054 0.478 822.050 0.824 81.262 -8.29 90658.418
8.D. 20.662 14,727 0.285 11.644 B.246 0.176 5.549 429.211
% R.S.D. 62.002 8.045 59.685 1.416 1000.992 0.216 67.166 0.473
Mo Se Ay Pb Ti cd B K
{ppb) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb) {ppb)
Mean -2.664 -18.157 -0.789 2.779 -1.464 -0.243 10.232 3103.500
$.D. 1.977 17.214 “0.397 13.795 0.698 0.350 1.372 29.103
% R.S.D. T4.211 94 .809 50.276 496.310 47.669 144,357 13.409 0.938
Mn sb v Be Tl
{ppk) (ppb) (ppb) {ppb) {ppb)
Mean 1.092 65.678 -1.556 -0.506 256.847
8.0, 0.418 64.116 0.000 0.146 15.172
% R.S.D. 38,268 97.623 0.000 28.868 . 56.51%
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ldentity 1: V23 dup dil 107-ap Identity 2: 5ml in 25ml-1ml-4ml . 2:55 PM September 8, 1993
Task name : TWCP3

Sgpr'e Weight : 1.0000 Solution Volume : 1.00
o ¢ Integrations : 3 Off-Peak Integrations : 1 WHC‘SD"WM"DP'OSS REVO
r Sr Bi 81 Al Co Cu Li
(ppb) {ppb) - (ppbk) (ppb) (ppb) (ppb) (ppb) (ppb)
Mean -0.627 1.8M1 12.460 791,297 36.712 -4.597 -1.9356 -0.307
$.0D. 1.026 0.036 7.505 0.403 3.695 3.176 0.3%0 0.845
% R.S.D. 163.648 3.7 60.234 0.051 10.064 69.088 20.153 275.028
Zn Ni La Fe Ca Cr Nd u
(ppb) {ppb) {ppb) {ppb) (ppb) {ppb) {ppb} {ppb)
Mean 88.533 8.016 -13.539 33.227 2705.290 1.440 -18.786 -172.965
5.D. 0.980 1.807 2.386 1.689 2.033 1.082 12.157 14.955
% R.S.D. 1.107 22.544 17.621 5.084 0.075 75.167 64.715 B.646
ce sm Ba P S Mg As 1 Na
(ppb) (ppb) {ppb) (ppb) (ppb) (ppb) (ppb) (ppb)
Mean -1.425 -251.441 0.564 825.931 22.528 54.956 -14.572 90256.208
s.D. 3.33 13.130 0.068 59.750 11.592 0.203 6.541 293,285
% R.S.D. 233,225 5.222 11.993 7.234 51.455 0.349 44 886 0.325
Mo Se Ag Pb Ti cd B K
{ppb) {ppb) (ppb) (ppb) {ppb) {ppb) {ppb) (ppb)
Mean -5.250 -13.922 -2.034 -31.986 -0.383 -0.374 78.431 3131.682
s.D. 1.232 10.604 1.259 6.553 0.417 1.466 2.675 26.421
% R S.D. 23.459 76.165 61.876 20.488 108.876 391.760 3.409 0.844
Mn sh v Be TL
(ppb) (ppb) (ppb) (ppb) (ppb)
Mean 1.827 98.913 -1.981 0.169 -5.398
$.D. 0.601 37.535 0.735 0,146 22.453
% R.5.D. 32.889 37.947 37121 86,602 415.984
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Identity 1: CCV Identity 2: Quality Control 2:38 PM September 8, 1993
Task name : TWCS3 ;

Sample Weight : 1.0000 Solution Volume : 1.00 WHC-SD“WM-DP-053 REVO

On-Peak Integrations : 3 Off-Peak Integrations : 1

2r sSr Bi Si Al Co Cu Li
(ppb) {ppb) {ppb) (ppb) (ppb) {ppb) (ppt) (ppb)
Mean 4980,331 5095.377 4933.484 5740.386 4843 .422 4873.293 4883,353 4970.756
s.D. 17.668 25.629 48.840 9.811 32.788 26.665 21.363 24.920
% R.S.D. 0.355 0.503 0.990 0.171 0.677 0.547 0.437 0.501
Zn Ni La Fe ~ Ca cr Nd ‘ u
(ppb) (ppb) (ppb) {ppb) (ppb) (ppb) Cppd) (ppb)
Mean 4912.7858 4992,453 5346.634 5040.688 5141.063 5059.827 5240.684 -179.492
S.D. 17.189 35.266 21.536 17.521 19.971 18.235 46.219 93.395
X R.5.D. 0.350 0.706 0.403 0.348 0.388 0.360 0.882 52.033
Ce Sm Ba P $ Mg As Na
{ppb) {ppb) (ppb) (ppb> (ppb) (ppb} (ppb) (ppb)
Mean 4785.687 5053.639 4992.943 5141.807 4785.261 4896.135 4922,726 4991.750
s.D. 36.008 22.288 23.863 112.286 49,749 26.439 15.166 28844
% R.S.D. 0.752 0.441 0.478 2.184 1.040 0.540 0.308 0.578
Mo Se Ag Pb Ti Cd B K
(ppb) (ppb) {ppb) (ppb) (ppb) (ppb) (ppb) (ppb)
Mean 4883.810 2828.318 4990.075 5017.860 4810.491 4986.229 5053.033 5042.771
s.D. C o 32.404 28.270 15.335 24.521 28.446 17.554 12.100 47.361
% R.S.D. 0.664 1.000 0.307 0.489 0.5%1 0.352 0.239 0.939
Mn sb v Be TL
{ppb) (ppb) {ppb) (ppb) (ppb)
Mean 5012.276 4859.5566 4841.774 5113.814 4705.145
s.D. 18.359 35.018 24.141 29.425 17.31
X R.5.D. 0.366 0.721 0.499 0.575 0.368
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Identity 1: CCB ldentity 2: Quality Control 3:01 PM September 8, 1993
Task name : TWC93

Samie Weight : 1.0000 Solution Volume : 1.00
¢ k integrations : 3 Off-Peak Integrations : 1 WHC'SD'WM'DP'OSS REVO
ir Sr Bi Si Al Co Cu Li
(ppb) (ppb) {ppb) (ppb? (ppb) (ppb) {ppb) {ppb?
Mean -2.444 0.259 -1.476 1.135 -3.710 -3.811 -0.936 0.092
S.D. 0.807 0.077 12.984 0.388 5.519 1.456 1.124 0.213
% R.S.D. 33.010 29.737 - 879.661 34.185 148,756 38.194 120.098 230.734
Zn Ni La Fe Ca tr Nd u
(ppb) (ppb) (ppb) {ppb) (ppb) (ppb) (ppb) (ppb)
Mean -5.156 B.464 -8.128 -180.676 -4, 379 2.878 -3.376 -88.114
$.D. 0.305 2.398 4,058 3,525 0.083 0.35% 18.935 55.671
% R.S.D. 5.907 28.330 49.931 1.951 1.8%96 12.365 560,889 63.180
Ce sm Ba P $ Mg As l Na
(ppb} (ppb) (ppb) (ppb) (ppb) (ppb} (ppb) (ppb)
Mean - -5.743 .882 0.561 14.764 19.488 Q.469 -6.285 7.833
5.D. 19.5610 4.084 0.254 26.8%90 7.783 ¢.203 10.889 £.588
4 R.5.D. 341,444 462.872 45.261 182.132 39.938 43.301 173.257 84.108
Mo Se Ag Pb B cd 8 K
(ppb) (ppb) {ppb) (ppb} (ppb) (ppb) (ppb) (ppb)
Mean -2.995 4.081 0.721 -4.722 -0.190 -2.298 0.353 15.813
S.D. 0.893 27.61% 0.457 2.099 0.535 1.837 1.484 47.655
% Rk S.D. 29.828 676.729 63.298 44,451 280.7a9 79.969 420,535 301.357
Mn sb v Be TL
(ppb) (ppb) {ppb> (ppb) (ppb)
Mean -1.618 62.656 0,142 0,000 -5.236
s.0. 0.558 9.230 0,849 0.146 36.615
% R.S.D. 34.500 14.732 598.840 64416728.561 699,337
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Identity T: V21 dig spk#1 107-ap Identity 2: 5ml sample in 25ml
Task name : TWC93

Sample Weight :

On-Peak [ntegrations :

Mean
S.D.
% R.S.D.

Mean
$.D.
% R.S.D.

Mean
$.0.
% R.S.D.

Mean
S.D.
% R.S.D.

Mean
s.D.
% R.S.D.

ir
(ppb)
-2.830
1.748
61.741

Zn
(ppb)
496,347
1.182
0.238

Ce
(ppt)
2.905
13.977
481.095

Mo
(ppb)
-0.488
1.834
376.016

Mn
{ppb)}
490.782
0.599
0.122

sr
{(ppb)
2.784
0.192
6.898

Ni
(ppb)
501,073
4.763
0.951

Sm
(ppb)
-77.723
17.856
22.974

Se
(ppb)
1338.515

50.602

3.780

sb
{ppb)
558,159
32.306
5.788

1.0000 Solution Volume :
off-Peak Integrations :

La
(ppb)
1.389
2.338
168.291

Ba
{ppb)
1977.526

3.934
0.199

Ag
{ppb)}
51,670
0.147
0.284

v
(ppo)
480.527
2.559
0.532

1.00
1

Si
(ppb)
3215.097

6.550
0.204

Fe
{ppb}
1046,578

12.951

1.237

[
(ppb)
4035,670

64 .829

1,606

Pb
(ppb)
541.984
23.850
4.400

. Be

(ppb)
49.795
0.813
1.632

3:05 PM September 8, 1993

At
{ppb)
2106.104

4.136
0.196

Ca
(ppb)
941,627
1.721
0.183

S
(ppb)
61.891
0.612
0.989

Ti
(ppb)
1.662
0.334
20.110

Tl
{ppb)
1869.394
34.935
1.869

PR

Co
{ppb)
476,368
0.756
0.159

cr
(ppb)
206.856
0.178
0.086

Mg
(ppb)
139.265
0.176
0.126

cd
(ppb)
49.303
1.793
3.636

Cu
(ppb)
245.233
1.190
0.485

Nd
(ppb)
2.134
11.377
533.042

As
(ppb}
1915.335

17.692

0.924

B
(ppb)
402.083
4.902
1.219

WHC-SD-WM-DP-053 REV 0

Li
(ppb)
0.768
0.213
27.710

u
{ppb)
-88.114
87.751
$9.588

Na
(ppb)
405872.790
B67.481
0.214

K
(ppb)
14156.113
24.972
0.176

PR i




Identity 1: v21 dig spk#2 107-ap Identity 2: Sml sample in 25mi . 3:08 PM September 8, 1993
Task name : TWC93

Sam~le Weight : 1.0000 seclution Volume : 1.00 WHG_SD_WM_DP_OSS REV 0
C k Integrations : 3 Off-Peak Integrations : 1 .
r Sr Bi Si Al Co Cu Li
{ppb) {ppb) (ppb) (ppb) (ppb) {ppb) {ppb} (ppb)
Mean 2.365 2.340 -39.952 3420.562 2129.351% 483.869 246.295 -0.799
5.0, 2.713 0.242 13.034 26.030 5.475 3.312 0.602 1.228
% R.S.D. 114,705 " 10.354 32.623 0.761 0.257 0.684 0.245 153.670
Zn Ni La Fe Ca cr Nd u
(ppb) . (ppb} {ppb) (ppb) (ppb) (ppb) Cppb) {ppb)
Mean 502.944 519.234 2.770 1038.635 1104 . 292 206.856 -6.195 -68.533
s.D. 1.845 5.635 2.366 6.389 4474 2.313 10.377 82.108
% R.S.D. 0.367 1.085 85.410 0.615 0.405 1.118 167.508 119.807
Ce Sm Ba P $ Mg As : Na
(ppb} (ppb) {ppb} (ppb) (ppb) (ppb) (ppb} . (ppb)
Mean -10.133 -117.812 1990.318 3616.502 66.764 137 .976 1932.674 406101.992
s.D. 7.632 17.382 6.373 41.981 6,727 0.442 8.403 1188.820
% R.5.D. 73.316 14.754 0.320 1.161 10.077 0.321 0.435 0.293
Mo Se Ag Pb ' Ti cd B K
(ppb} (ppb) {ppb) {ppb) (ppb) {ppb) (ppb) (ppb)
Mean -3.478 1303.295 51.114 519.502 1.624 49.060 240,282 14318.160
s.D. 2.124 24..5%0 0.756 21.3%90 0.482 1.114 4.401 88.893
% R.S5.0. 61.076 1.887 1.478 4,117 29.6%2 2.270 1.832 0.621
Mn Sb v Be Tl
{ppb} (ppb) (ppb) {ppb) (ppb}
Mean 501.511 516.867 491,281 50.132 1914.730
s.0. 2.483 30.214 0.424 0.253 58,500
% R.S.D. 0.495 5.846 0.086 0.504 3.055

_ 723




Identity 1: v21 post spk 107-ap Identity 2: 1ml sample in 4ml
Task name : TWC93
Sample Weight :

On-Peak Integrations : 3

1.0000 S$otution Volume : 1.00
Dff-Peak Integrations : 1

Zr sr Bi 83
(ppb) (ppb) {ppb) {ppb)
Mean 1007.531 1034.,099 e77.381 2095.139
5.D. 1.560 4.926 13.736 4. 876
% R.S.D. 0.155 0.476 1.405 0.233
n Ni La Fe
(ppb) (ppb) {ppb) (ppb)
Mesn 974,793 1009.034 1086.693 1040.313
s.D. 5.891 13.351 B8.4856 7.122
% R.S5.D. 0.4604 1.323 0.781 0.685
Ce Sm Ba P
{(ppb) {ppb) {ppb? {ppb)
Mean 963.268 957.510 1012.973 1648.148
§.D. 9.851 7.580 5.024 84.232
% R.S.D. 1.023 0.792 0.496 5.049
Mo Se A9 Pb
(ppb} (ppb) (ppb) {ppb)
Mean g977.312 548.853 544.259 1028.522
s.D. 8.084 17.740 7.478 8.647
% R.S.D. 0.827 3.232 1.374 0.841
Mn sb v Be
(ppb) (ppb) {ppb) (ppb)
Mean 1009.335 1017.406 977.326 1033,059
$.D. 3.934 79.499 6.282 5.244
% R.S.D. 0.390 7.814 0.643 0.508

3:12 PM September 8, 1993 -

WHC-SD-WM-DP-053 REV 0

Al Co Cu L3
(ppb} (ppb) (ppb) (ppb)
1006.427 975.542 991.488 993.948

5.028 4.656 3.619 5.091
0.500 0.477 0.365 0.512

Ca cr Nd : u
(ppb) (ppb) (ppb) (ppb)
1427.555 10156.198 1085.835 -16.317

7.432 8.388 12.725 73.483
0.521 0.825 1.172 450.333

S Mg As Na

{ppb} (ppb) (ppb) (ppb)
940.823 1020.614 997.774 91158.882
25.313 4,123 9.062 552.298
2.691 0.404 0.908 0.606

Ti td B K -

(ppb) {ppb) (ppb) {ppb)

971.587 994.897 1123.232 4195.551
4.51% 6.303 3.088 60.787
0.465 0.634 0.275 1.449

Tl
(ppb)

1000.25%

23.109

2.310
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Identity 1: V21 sample 107-ap-a Identity 2: direct 3:16 PM September 8, 1993
Task name : TWC93

Sanle Weight :  1.0000 Solution Volume : 1.00 WHC-SD-WM-DP-053 REV0
C ik Integrations : 3 Off-Peak Integrations z 1
Zr sr Bi Si Al co cu Li
(ppb) {ppb) (ppb) (ppb) (ppb) (ppb) {ppb) (ppbk)
Mean -2.306 4,175 3.633 3234.551 158.734 0.726 1.250 0.092
$.D. 0.805 0.085 13.231% 37.567 2.954 3.902 0.962 0.464
% R.S.D. 34.896 2.044 364.184 - 1.161 1.861 537.558 76.927 502.874
n Ni La Fe Ca Cr Nd u
(ppb) (ppb} (ppb) (ppb) (ppb) (ppb) {ppb} {ppb)
Mean 111.950 3.408 2.727 &0.859 4096.709 6.164 12.399 -182.756
s.D. 1.000 5.498 2.343 4,069 7.557 3.553 7.798 46.268
% R.S.D. 0.893 161.311 85.913 6.686 0.184 57.847 62.888 25.317
Ce Sm Ba P S © Mg As Na
(ppb) (ppb) {ppb) (ppb) (ppb) (ppb) (ppb} {(ppb)
Mean -11.619 -372.493 2.373 3915.333 50.306 175.004 -13.017 395573.520
s.D. 5.020 12.101 0.202 37.429 12.955 0.442 4.636 1321.442
% R.5.D. 43.206 3.249 8.492 0.956 25.752 0.253 35.614 0.334
Mo Se Ay Pb ' Ti td B K
. (ppb) (ppb) (ppb) (ppb) (ppb) (ppb} (ppb) (ppb)
Mean -2.118 -42.202 3.290 9.021 1.353 -3.502 379.048 13935.942
s.D. 1.850 17.016 0.303 14.740 0.417 1.011 8.152 24.406
%R 5.D. 87.345 40,320 9.215 163.392 30.847 28.868 2.151 0.175
Mn sb v Be T
{ppb} (ppb) {ppb) {ppb) {ppb)
Mean 1.385 89.849 0.000 -0,253 13.959
8.D. 0.514 29.032 2.414 0.146 21.008
% R.S.D. 37.102 32.312 880498.364 57.735 - 150.503
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Identity 1: V21 dup 107-ap-a Identity 2: direct 3:20 PM September 8, 1993
Task name : TWCY3

Sample Weight : 1.0000 Solution Volume : 1.00
On-Peak Integrations : 3 Off-Peak Integrations : 1 WHC'SD'WM'DP'OSS REVO J
2r sr Bi si Al Co tu Li i
(ppb) (ppb) {ppb) {ppb) (ppb) (ppb) (ppb) {ppb)
Mean 1.557 3.118 32.535 3717.332 187.017 -0.847 0.300 0.369
5.D. 1.118 0.064 15.205 16.621 5.005 0.943 0.70% 0.768
% R.S.D. 71.832 2.054 46,735 0.447 2.676 111.344 141.756 208.120
Zn Ni La Fe Ca cr Nd u
{ppb) {ppb) (ppb) (ppb) " (ppb) (pRb) (ppb) (ppb)
Mean 35.553 0.573 1.415 35.576 1798.5%90 1.029 -9.032 T -B4.8S1
$.D. 0.510 2.472 2.347 4,250 3.292 1.082 14.020 39.568
% R.S.D. 1.434 431.697 165.857 11,945 0.183 105.184 155.222 46.632
Ce Sm Ba P S Mg As Na
{ppb) (ppb) (ppb) (ppb) (ppb) (ppb} (ppb) (ppb)
Mean 13.046 -172.050 2.568 4338,402 84.275 167.271 6.575 436821.603
S.D. 5.754 3.602 0.138 53.357 13.728 0.203 10.838 773.628
% R.S.D. 44,105 2.094 5.367 1.230 16.290 0.121 164.827 0.177
Mo Se Ag ' ' Pb Ti Cd B K
{ppb) (ppb) (ppb) {ppb} {ppb) (ppb) (ppb) (ppb}
Mean -0.802 9.619 2.474 70.596 2.318 0.213 526.131 15489.472
s.D. 1.886 13.025 0.310 12.817 0.372 1.525 2.031 137.421
% R.S.D. 235,163 135.409 12.514 18.155 16.055 716.144 0.386 0.887
Mn sh v Be Tl
{ppb) (ppb) (ppb) (pph) (ppb)
Mean -1.418 68.699 -0.849 -0.084 68.230
5.0. 0.203 33.281 0.245 0.386 28.552

% R.S.D. 14.304 4B.444 28.877 458.259 41.847
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 ldentity 1: V23 sample 107-ap-b [dentity 2: direct 3:25 PM September 8, 1993
i Task name : TWC93

Samnle Weight : 1.0000 Solution Volume : 1.00 )
i sk Integrations : 3  Off-Peak Integrations : 1 WHO'SD‘WM'DP‘053 HEVO
ir Sr Bi 83 Al Co Cu Li
(pphk) (ppb) “{ppb) {(ppb} (ppb) (ppb) {pph) {ppb)
Mean -0.722 10.654 10,523 © 4442645 188.107 -2.420 -0.124 0.246
s.D. 1.949 0.161 16.227 24369 6.624 2.871 0.943 0.2464
% R.S.D. 269,985 1.512 154,205 0.549 3.521 118.664 - 759.626 99.183
In Ni ta Fe Ca cr Nd v
{ppb) {ppb) (ppbr} (ppb) {ppb) (ppb) (ppb) {ppb)
Mean 419,409 9.573 -9.440 92.408 9429.832 5.548 -25.020 -228.445
§.D. 2.635 1.289 2.398 1.463 30.902 2.939 20.222 64.200
X R.S.D. 0.628 13.465 25.407 1.583 0.328 52.981 80.823 28.103
Ce Sm Ba P § Mg As ' Na
(ppb) (ppb) (ppb) tppby . {ppb) (ppb) (ppb)  (ppb)
Mean -13.922 -855.917 3.232 4582.917 75.954 397.055 -2.099 © 445068.491
S.D. 20.203 14,409 0.329 30.806 17.719 1.235 3.827 2766.550
% R.S.D. 145,117 1.683 10,169 0.672 23.328 0.311 182.301 0.622
Mo Se Ag Pb T td B : K
(ppb) (ppb) {pph) (ppb} (ppb) {ppb) {ppb) (ppb)
Mean -1.598 8.578 2.397 101.441 1.739 -1.680 63,763 15727.258
S.D. © 1775 15.096 0.397 5.637 0.838 2.005 1.631 95,894
% R.S.D. 111.060 175.978 16.554 5.557 48.158 119.306 2.558 0.610
Mn sb v Be Tl
{ppb) (ppb) {(ppb)} (ppb) (ppb)
Mean 12.694 37.478 -0.566 0.421 -13.553
S.D. 0.355 20.117 1.491 0.146 18.834
% R.S.D. 2.797 53.677 263.319 34.641 138.959

73’7




Identity 1: V23 dup 107-ap-b Identity 2: direct 3:29 PM September 8, 1993
Task name : TWC93

Sample Meight : 1.0000 Solution Volume : 1.00 .
On-Peak Integrations : 3 Off-Peak Integrations : 1 WHC'SD'WM'DP-OSS HEVO g,:
""""""""""""""""""""""""""""""""""""" Lo
2r se Bi Si Al . ¢o tu Li -5
{ppb) (ppb) {ppb) (ppb) {ppb) {ppb} {ppb) (ppb)
Mean -1.231 9.792 18.905 4031.232 201.461 -3.448 1.000 -0.123
s.D. 2.365 0.171 12.088 35.981 5.258 0.733 0.757 1.027
% R.S.D. 192.134 1.743 63.942 0.893 2.610 21.271 75.719 835.723
Zn Ni La Fe . Ca cr Nd 3 u
{ppb) {ppb) {ppb) (ppb) (ppbd (ppb) (ppb) (ppb)
Mean 474.371 11.273 1.471 116.237 13627.751 15.511 -33.477 ~42.425
$.D. 2.298 3.193 2.387 1.538 87.048 0.178 20.478 64.200
X% R.S.D. 0.484 28.325 162.29M1 1.323 0.639 1.147 61.171 151.326
Ce sm Ba P s Mg As Na
(ppb) {pob) {ppb) (ppb) (ppb) (ppb) (ppb) Cppb)
Mean 10.740 -1234.795 4.371 3760.106 55.038 274.956 -11.573 446570.528
S.D. 12.104 24.620 0.4%4 108.187 15.030 1.860 1.436 3013.673
% R.S.D. 112.700 1.994 11.306 2.877 27.308 0.677 12.407 0.675
Mo Se Ag Pb Ti cd B K
{ppb) {ppb) {ppb) (ppb) {ppb) (ppb) (ppb) (ppb)
Mean 0.759 -19.720 1.424 19.822 2.704 -0.627 387.415 16012, 500
s.0. 1.449 5.954 1.217 20.742 0.869 0.535 3.088 84,930
% R.S.D. 190.817 30.1%1 85.439% 104.642 32.137 85.286 0.797 0.530
Mn Sk v Be TL
{ppb) {ppb) {ppb) (ppb) {ppb)
Mean 14.990 6,258 2.123 -0,758 63.142
s.0. 0.438 23.598 0.884 0.146 5.922

% R.S.D. 2.91% 377.093 41.628 19.245 9.378
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Identity 1; CCV - Identity 2: Quality Control 3:34 PM September 8, 1993
Task name : TWCS3

Samnle Weight 1.0000 Solution Volume : 1.00
4 k Integrations : 3 Off-Peak Integrations : 1 WHGSD-WM-DP'OSS HEV 0
ir Sr Bi Si Al Co Cu L3
{ppb) (ppb) (ppb) {ppb) (ppb) (ppb) {ppb) (ppb)
Mean 5008.261 5109.751 4969.255 5736.079 4870.108 4B95.614 4901.030 4973.583
S.0. 7.001 9.938 8.848 5.115 17.641 9.328 4.067 13.510
X R.5.D. 0.140 0.194 0.178 ¢.089 0.362 0.191 0.083 0.272
Zn Ni La Fe Ca Cr Nd u
{ppb} (ppb) {ppb} {ppb) (ppb) (ppb) (ppb) (ppb)
Mean 4965.271 5018.807 5375.038 5044 .604 5171.739 5060.854 5321.930 -182.756
s.D. 9.553 4.001 10.866 13.112 1.966 19.391 31.629 48,295
% R.S.D. 0.192 0.080 0.202 0.260 0.038 - 0.383 0.594 26.426
Ce sm Ba P S Mg As ! Na
(ppb) (ppb) (ppb} (ppb) (ppb) {ppb) (ppb) (ppb)
Mean 4812,223 5072.504 5007.116 4804 . 144 4745 .347 4906,036 4921.913 5022.165
S.D. 32.530 9.818 7.419 139.723 48,514 12.074 32.026 22.841
% R.5.D. 0.676 0.194 0.148 2.908 1.022 0.246 0.651 0.455
[
Mo Se Ag Pb ’ Ti ¢d B K
(ppb) {pph) (ppb) (ppb) {ppb} (ppb) (ppb) (ppb)
Mean 4886.492 2860,488 4962 .651 5023,703 4822.881 5015.466 5063.215 5113.226
s.D. 16,362 18.500 1.765 33.449 13,105 10.3%90 14.836 65,999
% ® s5.0. 0.335 0.647 0.036 0.666 0.272 ¢.207 1 0.293 1.291
Mn sb vV Be Tl
(ppb) {ppb) (ppb) {(ppb) {ppb)
Mean 5030,299 4822.302 4853.518 $125.610 46B6.901
s.D. 6.657 82.134 0.884 12.189% 8.815
% R.S.D. 0.132 1.703 0.018 0.238 0.188
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Identity 1: CCB ldentity 2: Quality Control 3:37 PM September 8, 1993
Task name : TWC93

Sample Weight :  1.0000 Solution Volume : 1.00 WHC-SD-WM-DP-053 REV 0

On-Peak Integrations : 3 Off-Peak Integrations : 1

r sr Bi Si At Co Cu Li
(ppb) (ppb) (ppb) {ppb) (ppb) (pph) {prb) (ppb)
Mean -0.120 0.456 -0.128 ?.506 2.080 -0.423 -1.061 0.031
$.D. 2.334 0.161 11.040 3.204 5.285 1.637 0.709 0.627
% R.S.D. 1940.5564 35.342 8595.699 33N 254.096 386.495 66.859 2036.612
n Ni La Fe Ca Cr Ng u
(ppb) ¢ppb) {ppb) (ppb) " (ppb) (ppb) (ppb) (ppb)
Mean -4.211 2.150 -5.530 2.461 -4.195 9.040 51.197 -91.378
s.0. 0.305 2.790 2.403 0.581 0.086 2.863 20.440 64,200
% R.S.D. 7.234 129.749 43.460 23.617 2.050 31.670 39.925 70.253
Ce sm Ba P S Mg As Na
(ppb) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb) {ppb)
Mean -23.868 7.171 1.030 3.120 27.857 0.469 ‘ 6.346 14.21%9
S.D. 5.750 19.061 0.102 35.572 5.76% 0.101 9.100 4.947
% R.S.D. 24.091 265.809 9.903 1140.034 20.708 21.651 143.384 34.789
Mo Se ’ Ag Pb Ti cd B K
{ppb) (ppb) (ppb} (ppb) (ppb) (ppb) (ppb) {ppb)
Mean 1.008 -2.223 5.913 -33.448 0.118 0.972 5.091 -33.3505
$.0. 1.585 30.884 1.099 6.804 0.067 0.658 2.086 ?.152
% R.S.D. 157.342 1389.266 15.905 20.343 56.507 67.653 40.978 27.316
Mn sb v Be Tl
{ppb) (ppb) “(ppb) (ppb) (ppb)
Mean -1.193 76.756 1.132 0.337 43,741
S.D. 0.122 22.271 2.178 0.000 11.810

% R.S5.D. 10.216 29.015 192.388 0.000 27.001

230



Identity 1: icsa-f Identity 2: icsa

Task name = TWC93

3:41 PM September 8, 1993

Samole Weight :  1.0000 Sotution Volume : 1.00 WHGC-SD-WM-DP-053 REV 0
c k Integrations : off-Peak Integrations : 1
r sr Bi $i Al Co Cu Li
(ppb) (ppb) (ppb} (ppb) (peb? (ppb) (ppb} (ppb)
Mean -0.767 -1.269 12.185% 46.497 -50.820 -7.985 - =8.,99%4 -3.718
5.D. 1.82¢9 0.043 9.020 15.3%4 &.00%9 4.059 0.676 0.319
% R.S.D. 238.542 3.363 74.022 33.107 11.824 50.837 7.512 8.589
Zn Ni La Fe Ca cr Nd u
{ppb) {ppb) (ppb) (ppb) (ppb) (ppb) {ppb) {ppb)
Mean -3.490 2.088 -10.754 2.238 16.543 =-1.744 -45.834 19.581
s.D. 0.528 3.3%0 4,673 3,225 ¢.083 2.052 18.886 37.066
% R.5.D. 15.116 162.349 43,457 144,124 0.500 117.613 41.206 189,297
Ce Sm Ba P $ Mg As " Na
{ppb} {ppb) {ppb} (ppb) (ppb) {ppb) (ppb) {ppb)
Mean 30.529 -150.826 1.271 -55.098 27.647 1.465 -25.127 425517.231
8.D. 13.581 11.633 0.234 6.722 11.035 0.176 1.861 3575.826
% R.S.D. 44,484 7.713 18.405 12.201 39.914 12.000 7.405 0.840
Mo Se Ag Pb Ti . td B K
(ppb) {ppb) {ppb) (ppb) (ppb) {ppb) (ppb) (ppb)
Mean -4.739 -35.281 3.549 -35.064 0.388 -2.561 -0.131 70.416
$.D. 2.021 14.781 1.5%4 21.4M1 0.482 0.531 4,455 24.972
% R.S.D. 42.655 41.896 44.%09 61.061 124.091 20.72% 2947.910 35.463
Mn sb v Be Tl
(ppb) {ppb) (ppb) (ppR) {ppb)
Mean -1.579 5.251 1,557 -0.084 71.024
s.D. 0.201 12.211 1.914 0.292 33,429
% R.S5.D. 12.702 232.556 122.958 346,41 47.067
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Identity 1: xxx Identity 2: rinse 3:44 PM septen;ber' 8, 1993 WHC-SD.WM-DP.053 REVO

Task name : TWC93
Sample Weight : 1.0000 sSolution Volume : 1.00
On-Peak Integrations : 3 Off-Peak Integrations : 1

2r sr Bi Si Al Co Cu Li
(ppb) {ppb) (ppb) {ppb) (ppb} {ppid) {ppb) {ppb)
Mean -1.025% 0.099 -18.168 5.210 7.352 -5.384 -1.061 0.031
S.0. 1.342 0.093 29.093 3.510 8.153 1.731 0.286 0.654
% R.S.D. 130.969 94.368 160.135 67.373 110.896 32.155 26.976 2122.703
Zn Ni La Fe Ca cr Nd u
(ppb) (ppb) {ppb) (ppb) " (ppb) (peb) (ppb) (pph)
Mean ~5.697 1.267 2.784 1.119 -7.606 7.191 -12.439 -150.121
$.0. 0.628 1.897 2.364 4.440 0.004 3.102 2.525 44,866
% R.S.D. 11.017 149.71% 84.900 396.799 0.053 43.132 20.296 29.886
Ce sm Ba P § Mg As Na
(ppb) (ppb) (ppb) {ppb) (ppb) {ppb) (ppb) {ppb)
Mean 12.381 13.459 0.184 34,170 -11.548 -0.117 -2.566 18.199
s.D. 8.787 §.909 0.167 47,057 21.127 0.000 6.115 4.645
% R.S.D. 70.971 356.472 90.713 137.715 182.949 0.000 238.342 25.525%
[
Mo Se Ag Pb Ti cd 8 K
{ppb) {ppb) {ppb) {ppb) (ppk) (ppb) {ppbt) (ppb)
Mean -1.042 -8.428 -0.083 -29.371% -0.306 -0.972 2.974 -56.403
s.D. 1.115 26.63 0.457 12.914 0.583 0.438 0.572 43,999
% R.S.D. 107.026 289.889 552.303 43.969 190.296 45.085 19.250 78.00%
Mn sSb v Be Tl
(ppb) (ppb) (ppb) {ppb) (ppb)
Mean -1.562 55.607 . -1.415 0.000 28.582
s.D. 0.332 264,421 1.365 0.146 21.57¢9

% R.S.D. 21.246 43.918 96.455 64416728.561 75.497
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Identity 1: CCV

Task name : TWC93
¢ §p~le Weight

Identity 2: Quality Control

: 1.0000 Solution Volume :

0ff-Peak Integrations :

3:45 PM Sgptember 8, 1993

L ik Integrations :
ir
(ppb)
Mean 4990,802
$.0. 30,595
% R.S.D. 0.613
Zn
(ppb)
Mean 4950,883
$.D. 26.901
% R.S.D. 0,543
Ce
(ppb)
Mean 4787.108
s.D. 38.592
% R.S.D. 0.806
Mo
‘ (prb)
" Mean 4881.964
- R 33.170
%P s.D. 0.679
Mn
(ppb)
Mean 5018.203
- S.D. 32.816
% R.5.D. 0.654

el e ety ey e S

sr
(ppb)
5094.831
33.011
0.648

Ni
(ppb)
5007, 151

41.844

0.836

Sm
{ppb)
5062.286

29.953

0.592

Se
(ppb)
28756.044

18.957

0.659

sb
(peb)
4826.331
35.959
0.704

8i
(ppb)
4890.119
62.731
1.283

La
(ppb)
5353.281

36.630

0.684

Ba
(ppb)
4989 .342

32.336

0.648

Ag
(pph)
4983.734

29.149

0.585

v
(ppb>
4851.537

33.442

0.68¢

si
(ppb)
5766.293
37.137
0.544

Fe
(ppb}

5060.602

33.304
0.5658

-]
(ppb)
5203.906

35.572

0.684

Pb
(ppb)
5007.9%0

53.439

1.067

Be
(ppb}

5121.060

34.390
0.672

WHC-SD-WM-DP-053
Al Co
{ppb) {prb)
4846.294 4B83.698
46.149 35.560
0.952 0.728
Ca cr
(ppb) (ppb)
5140.159 5052.843
32.023 35.775
0.623 0.708
S Mg
(ppb) (ppb)
4821.694 4907.911
56.619 31.517
1.133 0.642
Ti cd
(ppk) (ppb) -
4809.951 5004.320
31.850 27.360
0.662 0.547
Tt
{(ppb)
4655.070
13.574
0.292

733

REVO

Cu
(ppb)
4877.169

26.774

0.549

Nd
(prb)
5310.832

30.715

0.578

As
(ppb)
4926.,25%

20,597

0.418

B
(ppb)
5055.856

29.114

0.576

Li
(ppb)
4955,975

35.139

0.709

v

(ppb)

-153.384
45.220
29.482

LT:]
(ppb)
5002.643

35,693

0.713

K
(ppb}
5123.79%
23.033
0.450




Identity 1: CCB Identity 2: Quality Control 3:48 PM September 8, 1993
Task name : TWC93

Sample Weight : 1.0000 Solution Volume : 1.00 WHC-SD-WM-DP-053 REVO .

On-Peak [ntegrations : 3 Off-Peak Integrations : 1 i
Zr sr Bi Si Al Co Cu Li N
(ppb) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb) {(ppb) '
Mean -1.150 0.764 41,287 12.472 -11.971 -6.231 -2.123 1.321
s.D. 2.333 0.077 21.230 6.028 7.440 1.109 0.602 0.373
% R.S.D. 202.900 10.073 51.421 48.332 62.150 17.796 28.374 28.194
Zn Ni La Fe Ca cr Nd u
(ppb) (ppb) (ppb} {ppb) " (ppb) {ppb) (ppb) (ppb)
Mean ~4.211 0.444 -2.6%0 -0.783 -3.563 3.699 -0.251 ~71.797
s.D. 0.550 5.596 2.312 1.656 0.252 1.849 19.966 99.363
% R.S.D. 13.0465 1259.967 85.982 211.458 7.071 49.977 7945.717 138.394
Ce Sm Ba P S Mg As Na
(ppb) (ppb) {ppb) {ppb) (ppb) (ppb) {ppb) {ppb)
Mean -1.404 -14.839 0.8561 -12.405 28.584 0.820 ~2.416 12.832
S.D. 23.954 14.976 0.158 35.572 7.341 0.268 17.242 4.224
% R.S.D. 1706.093 100.928 18.384 286,764 25.683 32.733 713.588 32.920
Mo Se Ag Pb Ti Cd B K
{ppb) (ppb) (ppb) {ppb} {ppb) {ppb) (ppb) (ppb)
Mean 2.917 -33.363 3.373 -20.906 - -0,229 0.294 10.182 ~45.835
s.D. 2.420 20.144 C1.207 4,445 0,241 0.276 3.567 35.183
% R.S.D. 82.939 80.376 35.792 21.261 105.227 93.75% 35.029 76.762
Mn sk v Be Tl
(ppb) {ppb) {ppb) (ppb) (ppb)
Mean -0.290 -26.977 0.425 0.506 27.375
s.D. 0.201 36.256 1.491 0.146 9.899
% R.S.D. 69.251 134,396 350.962 28.868 36.162
- / -
----------- Jc"/
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P.O. Box 1970 Richland, WA 99352

WHC-SD-WM-DP-053 REV 0

V19AR
CASE NARRATIVE - ICP

WHCPAL LABORATORIES
WHCPAL/CUSTOMER SAMPLE NOS: V23  107-AP-B

INORGANIC ANALYSIS

The data evaluation for this project will follow the guidelines
specified in "Technical Project Plan for the 222-S Laboratory in Support of
the 242-A Evaporator Waste Analysis Plan, WHC-SD-WM-EV-060, Revision 2," (WHC-
SD-WM-TPP-048, Rev.0). Contained in this report is the evaluation of the data
generated by Westinghouse Hanford Company - Processing and Analytical
Laboratories (WHC-PAL), 222-S Laboratory. Information will be organized by
quality control parameter. No computer-readable data will be submitted on
floppy diskette as mentioned in the comment on the following cover page.

INITIAL AND CONTINUING CALIBRATION VERIFICATION
A1l instrument calibration requirements were within contro]l limits set by the
Laboratory Management Control System.

INITIAL AND CONTINUING CALIBRATION BLANKS - (REAGENT BLANK)

A1l ICB and CCB analytical measurements were 0+IDL (Instrument Detection
Limit) with the exception of Calcium and Silver in all calibration blanks,
Sodium in CCB-2 and CCB-3 and Zinc in the ICB, CCB-1 and CCB-3. Values
reported for Calcium and Zinc are within expected variances resulting from
minor temporal instability of the instrument. The high values for Sodium in
CCB-2 and CCB-3 are attributed to sample carryover.

PREPARATION BLANK

Contamination is indicated for Aluminum, Iron, Calcium, Magnesium and Zinc.
Contamination is judged to be present when the blank analyte concentrations
are greater than 20% of the average sampie concentration. This criterion
applies only when the sample concentration is greater than 10 times the IDL.

SPIKE SAMPLE RECOVERIES
No spike recovery failures were noted. The acceptance criterion is 75-125%.

SPIKE DUPLICATE ANALYSES
No spike duplicate precision failures were noted. The acceptance criterion is
20%. .

TR
.
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V23 107-AP-B WHC-SD-WM-DP-053 REV 0 Page 2

DUPLICATE ANALYSES

Duplicate precision failures were noted for Calcium (31.1%) and Iron (31.8%).
These failures may be influenced by contamination levels. No acceptance
criteria apply to the dupiicate analysis.

LABORATORY CONTROL SAMPLE
A failure was noted for Sodium. This failure is attributed to contamination.

G Wl

Brian Wels
Senior Scientist, WHCPAL

736



WHC-SD-WM-DP-053 REV(

U.S. EPA - CLP
COVER PAGE - INORGANIC ANALYSES DATA PACKAGE

L Name: WHC_ PAL Contract:

Lab Code: Case No.: 107AFP SAS No.: SDG No. :V19AR

SOW No.: ILMO2

EPA Sample No. Lab Sample 1D
V23 V23
“v23D —va23D
“v2382 ~_v2382
~v23s —_va23s_
Were ICP interelement corrections applied ? Yes/No YES
Were ICP background corrections applied ? Yes/No YES
If yes - were raw data generated before
application of background corrections ? Yes/No NO _

Comments:

I certify that this data package is in compliance with the terms and
conditions of the contract, both technically and for completeness, for
other than the conditions detailed above. Release of the data contained
in this hardcopy data package and in the computer-readable data submitted
on floppy diskette has been authorized by the Laboratory Manager or the
Manager’s designee, as verified by the following signature.

Signature: &MM Name : GFH BO&M

Date: 11/30/523 .Titlt_e: @rp, gﬁmﬂg ic ( 2‘51“

COVER PAGE - IN ILMO2.1
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Lab Name: WHC PAL

Lab Code:

Matrix (soil/water) :
Level (low/med) :

% Solids:

Color Before:
Color After:

Comments:

U.s5. EPA -

INORGANIC ANALYSES DATA SHEET

Case No.:
WATER
LOW
0.

0

107AP

1

CLP

WHC-SD-WM-DP-053 REV0

EPA SAMPLE NO.

Contract:

V23

SAS No.:

SDG No. :

Lab Sample ID: V23

Date Received:

Concentration Units (ug/L or mg/kg dry weight): UG/L_

CAS No. Analyte |Concentration|C
7429-90-5 |Aluminum_ 1540 _
7440-39-3 |Barium 30.0(U
7440-43-9 |Cadmium__ 40.0}0
7440-70-2 |Calcium__ 2590 |
7440-47-3 |Chromium_ 55.0|U
7439-89-6 |Iron 245 |
7439-92-1 |Lead 320|U
7439~95-4 (Magnesium 107 _
7439-96-5 {Manganese 15.0|0
7440-22-4 |[Silver 77.8|_
7440-23-5 |[Sodium 2260000 _
7440-66-6 |Zinc 71.0]| _
BROWN Clarity Before: OPAQUE
YELLOW_ Clarity After: CLEAR_

RN I =

"U'U"U"U"UI"U'U*U'”U"U’U"U

(LTt

Texture:
Artifacts:

RESULTS=_(RAW_DATA) (FINAL VOLUME)/ (SAMPLE WT. OR_INITIAL_ VOLUME)

V19AR_

08/02/93
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U.s. EPA - CLP

24

WHC-SD-WM-DP-053 REV 0

INITIAL AND CONTINUING CALIBRATION VERIFICATION

Lap Name: WHC_PAL Contract:
Lab Code: Case No.: 107AP SAS No.: SDG No.: VI1S9AR
Initial Calibration Source: PLASMACHEM
Continuing Calibration Source: PLASMACHEM
Concentration Units: ug/L
Initial Calibration Continuing Calibration

Analyte True Found %R(1) True Found %R(1) Found %R(1) M
Aluminum | _5000.0] 4866.55] 97.3| 5000.0| 4710.99] 94.2] 4793.77] 95.9|F_
Barium ~ 5000.0| 5123.90|102.5| 5000.0| 4952.84| _99.1| _5062.76]|101.3]||P_
Cadmium__|__5000.0|_5121.37|102.4|_ 5000.0|_4852.94|_97.1|_4986.27| 99.7||P_
Calcium__|__5000.0|_5100.02/102.0|__5000.0{_4955.60|_99.1|_5070.68(101.4] |P_
Chromium | __5000.0| 5182.66|103.7|_5000.0{ 4937.75| 98.8| _5057.33|101.1||p_
Iron T 5000.0|_5061.38[101.2| _5000.0| _4878.32| 97.6|_4962.94| 99.3{|p_
Lead ~ 5000.0|_5092.47{101.8| _5000.0|_4912.90| 98.3|_5000.70]100.0] |P_
Magnesium| 5000.0|_4997.51/100.0)_ 5000.0] 4763.37|_95.3|_4865.68| _97.3]|P_

ganese| 5000.0|_5058.68101.2)_ 5000.0|_4873.63|_97.5|_4987.57|_99.8!|P_
Silver __5000.0|_5092.71[1101.9y_ 5000.0]|_4889.67|_97.8|_4895.20|_97.9(|P_
Sodium ~ 5000.0|_5042.14}100.8{_ S5000.0|_4990.53| 99.8| 5238.39|104.8]|pP_
Zinc T 5000.0|_5233.88|104.7|_5000.0| 5137.48|102.7|_5209.76|104.2]|P_
(1) Control Limits: Mercury 80-120; Other Metals -86—316+ Cyanide 85-115

FORM IT (PART 1) -

IN
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U.S. EPA - CLP

. - WHC-SD-WM-DP-053 REV o

INITIAL AND CONTINUING CALIBRATION VERIFICATION

Lab Name: WHC PAL ' Contract :
Lab Code: Case No.: 107AP SAS No.: SDG No.: VI19AR
Initial Calibration Source: PLASMACHEM

Continuing Calibration Scource: PLASMACHEM_

Concentration Units: ug/L

Initial Calibration Continuing Calibration
Analyte True Found %R(1) True Found  %R(1) Found %R(1) M
Aluminum_ __5000.0| 4835.85|_96.7 P
Barium __5000.0|_5097.08|101.9 P
Cadmium __5000.0| 5107.48(102.1 P
Calcium__ __5000.0}_5091.26(101.8 P_
Chromium_ ~ 5000.0{_5156.32(103.1 P
Iron _ 5000.0{_5046.82(100.9 P_
Lead __5000.0| 5060.68[101.2 =3
Magnesium __5000.0(_4968.36|_99.4 P
Manganese — 5000.0|_5061.68|101.2 P_
Silver __5000.0}_4915.13|_98.3 P_
sodium __5000.0[_5115.91(102.3 P
zZinc ~ 5000.0|_5290.00(105.8 P_
(1) Control Limits: Mercury 80-120; Other Metals %6—336~ Cyanide 85-115
8w
FORM II (PART 1) - IN (2-7-73 ILM02.1
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U.s. EPA - CLP

3 .
BLANKS WHC-SD-WM-DP-053 REV 0
Lab Name: WHC_ PAL Contract:
Lab Code: Case No.: 107AP SAS No.: SDG No.: VI19AR
Preparation Blank Matrix (soil/water): WATER
Preparation Blank Concentration Units (ug/L or mg/kg): UG/L_
Initial
Calib. Continuing Calibration Prepa-
Blank Blank (ug/L) ration

Analyte (ug/L} C 1 C 2 C 3 C Blank Cl| M
Aluminum_ 38.0__|U 38.0_|U 38.0_[U 38.0_[U 180.281[ | |P__
Barium 6.0__|U 6.0_|U 6.0_|U 6.0_|U 6.000({T|{P__
Cadmium__ 8.0 U 8.0_|U 8.0_|U 8.0_|U 8.000|U||P__
Calcium__ 21.9_ |_ | 19.3_|_ 19.7_|(_ 23.6_| _ 310.462 | _| |P__
Chromium_ 11.0__|T 11.0_|T 11.0_|T 11.0_|T 11.000|T| [p__
Iron 21.0_ iU 21.0_|U 21.0_|U 21.0_|U 58.008|_ | |P__
Lead 64.0 8] 64.0_|U 64.0_|U 64.0 (U 64.000 (T |P__
Magnesium 5.0 U 5.0 |U 5.0_|U 5.0 (U 114.105|_[|P__

1ganese 3.0 U 3.0_|U 3.0_4{0 3.0_|U 3.000(0((P__

iver 6.6__|_ 21.8 | 27.0_|_ 31.7 | 6.000(ul|p
Sodium 28.0__|U 28.0_|T 100.1_|[_ 53.4_|_ 699.000| | |P__
Zinc 8.1 |_ 5.0_|_ 3.0_|T 4.6_|_ 14.025] [ |P__

FORM IITI - IN ITMO2.1
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Lab Name: WHC_PAL

Lab Code:

U.S. EPA - CLP WHC'SD'WM-DP-OSS HEVO
SPIKE SAMg%E RECOVERY
EPA SAMPLE NO.

Matrix: WATER

% Solids for Sample:

Case No.

()

.0

Contract: V23S
:  107AP SAS No.: SDG No.: VI19AR_
Level (low/med): LOW

Concentration Units (ug/L or mg/kg dry weight): UG/L_

Control
Limit Spiked Sample Sample Spike
Analyte %R Result (SSR) C| Result (SR) C| Added (SA) %R Q M
Aluminum_|75-125_ 6761.1950_|_ 1543.7350]_ 5000.00|__104.3| |P_
Barium___ | 75-125_ 4874.5350_(_ 30.0000|U 5000.00|___ 97.5|_|P_
Cadmium__ [ 75-125 4653.2750_|_ 40.0000|U 5000.00|__ 93.1|_|P_
Calcium__ |75-125_ 7272.5350_| _ 2593.1700] _ 5000.00|__ 93.6| |P_
Chromium_|75-125_ 4865.0400_|_ 55.0000|0 5000.00|__ 97.3| |p_
Iron 75-125_ 5316..1400 | _ 244.8400]| _ 5000.00| 101.4| |P_
Lead 75-125_ 4796.8900_ | _ 320.0000|U 5000.00 95.9| |P_
Magnesium|75-125_ 4798.5050 | _ 107.4350]| 5000.00|  _93.8| |P_
Manganese |75-125_ 4767.9450_|_ 15.0000(07 5000.00|__95.4|_|P_
Silver _ |75-125_ 5036.9250_|_ 77.7750 | _ 5000.00 99.2|_|pP_
Sodium ~2118978.6400_|_|_2263215.7400]|_ 5000.00|-2884.7|_|P_
Zinc 75-125_ 4943.2750_|_ 70.9950| _ 5000.00|  97.4| |P_
Comments:
NO_CONTROL_LIMITS IF SAMPLE > 4X SPIKE ADDED
FORM V (Part 1) - IN TLMO02.1

744




U.S. EPA - CLP

S5A

SPIKE SAMPLE RECOVERY

WHC-SD-WM-DP-053 REY 0

EPA SAMPLE NO.

Lab Name: WHC_PAL Contract: V2382
Lab Code: Case No.: 107AP SAS No. ; SDG No.: VI19AR_
Matrix: _ WATER Level (low/med): LOW
¥ Solids for Sample: 0.0
Concentration Units (ug/L or mg/kg dry weight): UG/L_
Control
Limit Spiked Sample Sample Spike
Analyte %R Result (8SR) C| Result (SR} C| Added (sA) %R Q| M
Aluminum_|{75-125_ 6732.8800 | 1543.7350]_ 5000.00| 103.8| |[P_
Barium 75-125_ 5005.6900 | 30.0000|T 5000.00| __100.1|_|P_
Cadmium__ |75-125_ 4835.1400_ | 40.0000|U 5000.00 96.8| |P_
Calcium__ 75-125_ 7065.2950_| 2593.1700; 5000.00 89.5]_ |P_
Chromium_|75-125_ 5021.4750_|_ 55.0000(T 5000.00| _100.4| |P_
Iron 75-125_ 5195.6000_| 244.8400} 5000.00 99.0}_|P_
Lead 75-125_ 4822.0800_ | _ 320.0000|U 5000.00 96.4| |P_
Magnesium|75-125 4922.3050_|_ 107.4350 _ 5000.00 96.3| _|P_
Manganese|75-125_ 4923.3300_| 15.0000|U0 5000.00 98.5|_|P_
Silver 75-125_ 4975.7550_|_ 77.7750| _ 5000.00 98.0| _|P_
© “ium | 2150139.3450_|_|_2263215.7400] 5000.00|-2261.5|_[P_
PR Ts: 75-125_ 5040.6100_|_ 70.5950 | _ 5000.00 899.4|_|P_
Comments:
NO CONTROL LIMITS_IF_SAMPLE_ > 4X_SPIKE ADDED
FORM V (Part 1) - IN ILMO02.1

743




U.S. EPA - CLP

6 EPA SAMPLE NO.

P44

WHC-SD-WM-DP-053 REVO DUPLICATES
: V23D
Lab Name: WHC PAL Contract:
Lab Code: Case No.: 107AP SAS No.: SDG No.: V1SAR
Matrix (soil/water): WATER Level (low/med): _LOW
% Solids for Sample: _ 0.0 % Solids for Duplicate: 0.0
Concentration Units (ug/L or mg/kg dry weight): UG/L_
Control
Analyte Limit Sample (S) C Duplicate (D) C RPD Q| M
Aluminum_ 1543.7350]_ 1292.0750]_|| _17.7_||_|P_
Barium 30.0000|U 30.0000|0 _|p_
Cadmium__ 40.0000|U 40.0000|U R
Calcium__ 2593.1700] _ 1895.8850| ||_31.1_||*{p_
Chromium 55.0000 (U 55.0000(U _|P_
Iron 244 .8400| _ 177.6650|_{|__31.8 * P
Lead 320.0000|T 320.0000|T _|P_
Magnesium 107.4350| _ 97.8650( _ 9.3_||_|P_
Manganese 15.0000|U0 15.0000 (U _|P_
Silver 77.7750 | _ 71.0100 ) _ 9.1 _|P_
Sodium _ 2263215.7400|_||__2194277.3450 | _ 3.1 _1P_
Zinc 70.9950 | _ 63.3250| || _11.4 || |P”
FORM VI IN ILMCz2.1



U.S. EPA - CLP

WHC-SD-WM-DP-053 REV 0

7
LABORATORY CONTROL SAMPLE
L. Name: WHC PAL Contract:
Lab Code: Case No.: 107aPp SAS No.: SDG No.: V139AR

Solid LCS Source:

Aqueous LCS Source: SST4

Aqueous (ug/L) Solid (mg/kg)

Analyte True Found %R True Found C Limits %R
Aluminum | 5000.0|_5486.46109.7_

Barium___ | 5000.0|_4501.88{_90.0_ -
Cadmium__ | _5000.0|_4309.24( 86.2_ ”
Calcium__|_5000.0|_5951.98|119.0_ _
Chromium_|_5000.0{ 4524.18} 90.5_

Iron _5000.0|_4690.86|_93.8_ _

Lead _5000.0|_4389.66|_87.8_

Magnesium| _5000.0|_4550.29| 91.0_ ~
Manganese| 5000.0|_4451.80(_89.0_ _
Silver | 5000.0|_4436.48|_88.7_ _
Sodium___ | _5000.0{10802.73|216.1

rooz _5000.0|_4517.07|_90.3 _

FORM VII - IN

a5

IIM02.1



U.s. EPA - CLP

WHC-SD-WM'DP'053 REVO 9 EPA SAMPLE NO.

ICP SERIAL DILUTION

. V23L
Lab Name: WHC PAL Contract:
Lab Code: Case No.: 107AP SAS No.: SDG No.: VI19AR_
Matrix (soil/water): WATER Level (low/med): LOW__
Concentration Units: ug/L
Serial %
Initial Sample Dilution Differ-
Analyte Result (I) c Result (8) C|| ence Q| M
Aluminum_ 308.75__ | _ 301.14__ [ 2.5_[|_|P_
Barium 6.00__|U 30.00__|U _|P_
Cadmium__ 8.00__|U 40.00__|U _|P_
Calcium__ 518.63__ | _ 537.66 | _ 3.7_)|_|P_
Chromium_ 11.00__ (U 55.00__{U _|P_
Iron 48.97__| _ 105.00__|u||_160.0_||_|p_
Lead 64.00__|U 320.00__|U N
Magnesium 21.49 | 25.00__lUf|_100.0_||_|P_
Manganese 3.00__{U : 15.00__ U _|P_
Silver 15.56__ | 30.00___ U} |_100.0_|}|_|P_
Sodium 452643.15__|_ 464252.08 | 2.6_[|_|p”
zinc 14.20 |~ 82.62_ | || 4a81.8_||_|p_

FORM IX - IN ' ILMO2 .1
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U.S. EPA - CLP
10

WHC-SD-WM-DP-053  REVO

Instrument Detection Limits (Quarterly)

Contract:

Lab Name: WHCPAL

V19AR

SDG No.:

107AP SAS No.:

Case No.:

Lab Code:

11/08/93

Date:

ICP-1

ICP ID Number:

Flame AA ID Number :

Furnace AA ID Number :

L]

=
[ S = WY = N = WY o S - W - Wy Wy - WY - TR o T T
OO0 0O OO0OO0OOOOO
P
- QWO OO rmd =i LD M WO MM
-~ =t — o WO 3]
oD
Lo =1
el
——
JR
0
[~ 4]
=
g
(=]
LS
o=
o O
[+ N 28
o
SR O T P I O I e e
P = N O MO W -~ Y D
L= =~ O MO SO0 ™M
= QO O NN ND OO 0D —
— ) = OO 0N O O O O U N
[ S L e e T A e B
| I g o
[ 7] 1= E S wv
- > EES>S — @
> cCE S 3 I L7 B =3 S —
— = — QOO S
(1] E~EUVOCOC D> r— U
= S -TUr— 0O e~ D o
(= [N - B =y SO - - Rl =
OO TNV

Comments:

ILMOZ2.1

FORM X - IN

g7



U.S. EPA - CLP WHC-SD-WM-DP-053 REV 0

11A
ICP Interelement Correction Factors (Annually)

Lab Name: WHCPAL Contract:
Lab Code: Case No.: 107AP SAS No.: SDG No.: VI9AR
ICP ID Number: ICP-1 » Date: 01/29/93
I | | !
} | Wave- || Interelement Correction Factors for : |
: | length ! |
i Analyte i (nm) ii Al Ca Fe Mg :
|
| ATuminum_| 308,27 | | 0.0000000]_0.0000000_| 0.0000000] 0.00000007 |
{Barium_ | 493.41 |} 0.0000000] 0.0000000 ! 0.0000000! 0.0000000! !
'Cadm1um | 226.50 |} 0.0000000 0.0000000 | 0.0000000) 0.0000000! :
'Ca1c1um__: 393.37__1170.0000000! 0.0000000 | 0.0000000! 0.0000000! !
!Chromium_| 267.72__!!~0.0000000! 0.0000000 | 0.0000000! 0.0000000! !
'Iron ~17259.94 1170.0000000/ 0.0000000 —170. 0000000' —0.0000000'! !
'Lead 17220.35 | 170.0000000! 0.0000000 I_0.0000000' ~0.0000000! !
’Magnes1um,_279.55 11-0.0000000]{ 0.0000000 | 0.0000000] 0.0000000! !
IManganese| 257.61 ]} 0.0000000{ 0.0007007 ! 0. 0000000' ~0.0000000! !
ISitver_ 17328.07 |} 0.0000000! 0.0000000 :_0.0000000'_0.0000000: :
'Sod1um __17589.89__|{ 0.0000000! 0.0000000 | 0.0000000} 0.0000000| !
'Z1nc ) 213.86__{:_0.0000000' ~0.0000000_| 0.0000000} 0.0000000| {
| | 1 | n | | |
| I 11 | i ] | |
| | 11 i i I | |
! | 11 i | I ] |
! | 11 i I ] | |
| | 11 i 1 | | |
I | 11 1 I I | |
| : | : | | z :
| | | : | | | |
1 | [ 1 : : 1| :
i | 1} 1 1 | | |
1 | i1 I 1 | i 1
i | i1 ] 1 | 1 )
| | 11 1 1 | 1 |
] | [ 1 1 | 1 I
1 | 1t 1 I | | |
1 | [l 1 1 | | |
I | 11 1 ] | 1 |
| 1 1t 1 1 1 | [
I | 11 1 I | 1 |
1 | 11 ] 1 | 1 |
I | 11 1 I | 1 |
| | 11 ] 1 | 1 |
I | [ 1 ] | 1 |
| | 11 ] | | | |
I | 11 1 ] | | |
| ] i 1 ] 1 1 |
I | 11 1 | | 1 |
I | [ | I | | |
| | 1 | | | : |
| I 11 } I | 1 |
| | [ ; t ] 1 |
1 | 11 k | ] ] |
1 | 11 | | | | |
1 | [ ] | | 1 |
Comments:

FORM XI (Part 1) - IN 1LM02.1

748



WHC-SD-WM-DP-053 REV0

ICP Linear Ranges (Quarterly)

U.S. EPA - CLP

12

Lab Name: WHCPAL Contract:

Lab Code: Case No.: 107AP SAS No.: SDG No.: VI9AR

ICP ID Number: ICP-1 Date: 09/29/93
| | | T
! { Integ. | Concentration | |
! i Time | (ug/L) P
5 Analyte i (sec.) i i M i
{ATarinum | 500! 300000.0 | P!
iBarium__ | 5.00} 10000.0 | P |
{Cadmium__| 5.00! 10000.0_} P |
iCalcium ) 5.00] 10000.0 | P |
|Chromium | 5.00] 300000.0 | P |
I Iron } 5.00] 50000.0 | P |
ILead ! 5.00] 10000.0 | P |
'Magnesium! 5.00) 10000.0 | P |
IManganese! 5.001 10000.0 | P i
ISilver | 5.00] 50000.0 | P |
Sodium__ | 5.00] 1000000.0 | P |
lZinc ) 5.00] 100000.0 | P |
: i ! i
| 1 | | 1
1 | | | 1
| 1 | 1 1
I 1 | 1 I
| ] | 1 I
I 1 | ] I
1 1 | i i
1 I i ] I
1 | i I |
I I i 1 |
1 | i | |
I I | 1 |
1 ] ] I |
| b | | |
] I I 1 |
| | | 1
| I 1 1 |
1 I 1 I |
1 | 1 I |
I | 1 I |
I i | 1 |

Comments:

FORM XII - IN ILMOZ.1

749



Lab Name: WHC_PAL

Lab Ccde:

Method: P_

U.sS. Epa - CLP

13

WHC-SD-WM-DP-053 REV 0

PREPARATION LOG

Contraét:
Case No.: 107AP SAS No.:
EPA
Sample Preparation| Weight Volume
No. Date (gram) (mL)
LCS _11/19/93 25
PB ~11/19/93___ 25
V23 _11/19/93 25
V23D ~11/19/93__ 25
V238 ~11/19/93___ 25
V2382 ~11/19/93 25

FORM XIII - IN

730

SDG No.:V19AR

ITM02.1



Lab Name: WHC PAL

U.S. EPA - CLP

14

ANALYSIS RUN LOG

WHC-SD-WM-DP-053

REVO

Contract:
Lab Cocde: Case No.: 107AP SAS No.: SDG No. :V19AR
Instrument ID Number: ICP-1 Method: P_
Start Date: 11/29/93 End Date: 11/29/93
Analytes
EPA .
Sample D/F Time| % A[B[C|[C[C[F[P[M[M|A[N]Z
No. L|A{D|A|R|E{B|G|N|G|A|N
ICV 1.00(1343 XXX (XX XXX XXX 2 D
ICB 1.00|1345 XXX | XX | XXX (XX x)5 -
ICSA 1.00|1348 REEREEEEEEEEEEEEn REREREE
RINSE___ |  1.00/1353 REEEEEREEREREEEE HEREERENE
PB 1.00|1357 XXX X|XX[X|X XXX X
LCS 1.00(1401 XXX\ X|(x|x|xx|x{x(x|x| | -
V23L 5.00|1405 XIX (XX XXX (XXX X 2 S )
V23DL___ 5.00[{1409 ootz o 2 e e e
V23A 5.00(1413 REEEERREEEEEEEEEEEEEEEE.
s 1.00(1417 XIX|X|X[XIX[X|X[X|XXIX| || |1 HNRE
51 1.00(1420 X(X|X[x[xixix|(x|x{x|x|x{_ ||| o -
v23s 1.00(1425 XXX X[XX[ XXX % o -
V2382 1.00(1428 X xix|xpxix (x| xix|x{xixi 0 U -
V23 1.00/1432 X|X[X|X|X| X XXX |X[X|X| | (|2 REEE
V23D 1.00{1435 X[X[X|X XX X (XXX 020X oo o o
CCv2 1.00(1439 X|X|X|X[X|X|X[X|X|X[X[X|_)_|{_ RIEEEEE
CCB2 1.00|1442 XIX|X|X|X|X|XX[ X XXX o
ICSA___ | 1.00}1447 ol iz oz e e e s
RINSE | 1.00[1449 ol i etz iz e -
ccvd_ | 1.00(1452 XXX XXX XXX XXX
CCB3 | 1.00|1454 XXX X[ XXX X[ XXX oo
FORM XIV - IN ILMO2.1

75




WESTINGHOUSE HANFORD COMPANY -

222-S LABORATORY

WHC-SD-WM-DP-053 REV 0

ANALYTICAL BATCH

Lab Segment Serial No.

Customer ID:

V/G-A3 At fO2sh2 -
Analysis: Sample Prep: _
_z_'c‘;/f" A D GES T
Instrument: S 35837 Procedure/ Rev: /. s~ s o p- o
Technologist: 2. Eolcts Date: /-R9-53
Starting Time: /3500 Temperature A
Ending Time: /Y e DD Chemist: L. JEcy
Comments:
Description Lab ID Description Lab ID
Usor-rdr e smy W9 -0 | LT
2 (0240p  ple itk o JGIO 12
31 22-4p S V23 - goso| |13
41 102:4p N, v25- S0 | 114
Slor-dp e spi v23- k550 | 119
Ly Dup e sk sz soso | |16
7 17
8 18
9 19
10 20
Standard Primary Book No. | Second Book No. |Third Book No. and Final Vol. of
Type and Aliguot Vol. and Aliquot Vol. Aliquot Vol. Standard
Ly (5577 200608 - NogEei” Dirce;
79l

A-60O0-881 (03/92)



WHC-SD-WM-DP-053 REVO
INDUCTIVELY COUPLED PLASHA ANALYSIS - ACID DIGESTION

Lar N &7 fove Zes
Ser.al No Sample Poiny Date Time Issued Puonty
Y 19. -850 LOT7-AF I o33 114014 )
Oetermination Methoo Standarg Resuit Uniis Charge Code Retuns
Icw La-205-151 % RECOVERY NiL17 0
Sampie Suie Custiomer 1D
- - . o
Sl Ly Piwl o0 sy @ Seme | FTD

Remarks. Calculanons. Resulty

th’f;e:‘a’écd - Direct

SST-4  3INIOR

ist 5TD Digested 3TD

CUMFLE i ED4L ;29 S
- SEE WARD'S PACKAGF

Anglysl - 1 Aralyst - 2 Analyst =3 Anglys! - 4 Anatyst - §
;Eﬁ%:;gd’
/ Hrs Hrg Hrs g Hig

,—/%{;g [

Dare

2958

T.me Compieied

/ )"a‘ .).3

Lab Unt Mgr - Q0-F 3
s

4
Sr-28-23

54-6800-061 'R-10-83)

Seral NO Sample Paint Oste Time Issued Prigrity
J Z0.-3828] 1lCGT7-AP 2= 2-93 18014 ZE
Determination Method Siancard Result Unas Charge Code Reruns
PRt LA-EGR-181 uEML N1L17 8]
Sample Sze Cusiomer 1D
) — b dbRd

Pl Nemiep LA

Remarhs. Caiculathiors. Resul's

TToAMTNT ST 4t
AEAGENT

.
Dl

COMPLETED_4(/ 253 | 93
SEE WARD'S PACKAGE

Analyst - 1 Araiyst- 2 Angiyst - 3 Aralyst - 4 | Analyst -5
Lz
3 - . L
. -
H / ey Hrs s 21 ] (514 ]

Cate

V2353

Time Completed

/3‘::_:)

Lvton Lol

Lap Uni Mgr fA-30-97

. %,_,4"_—-——'
e
72353

54-8800-06Y [A-10-83)

BEST AVAILABLE COPY

i
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WHC-SD-WM-DP-053 REVO
INDUCTIVELY COUPLED PLASHA ANALYSIS - ACID DIGESTION

Seral Na Sampie Pom Date Time !ssued Prionty
W TE.-BTEG| 1OTV-AF 8- S5-83 3:30 o5
Determinatien Method s ancargd Resull Unus Crarge Code Aeruns
IC? LA-505-151 uGz /ML N1L17 G
Sample Size Customer ID
7 Tl Aol - fml b 107-AP-B
Remarks. Colculations. Results: 7 COM PLETED / /—?3
’ Y
SEE WARD’S PACKAGE
Anglyst .1 Anatyst - 2 Anatyst - 3 Analyst - 4 Analyst - §
Hrs s Hrs (141 Hrs
[
ﬁ P
Date ] Time Compieiea Lab Unid Mgr f/ = -
285 £2%2 1@&@4 4//‘6. SP9-E)
$4-6800-061 (R-10-83)
T - - Sty = pa— e g S B R A L ST & T Nl R S
Seral No Sample Powmt Cale Time Istued Prionty
v 23 -355 107-AP 8- 3-83 2130 25
Deterrminatiol Methoe Stancara Resull LUraes Crarge Code Retuns
ICP LA~5G5-251 uG, ML N1L17 o
Samgple Suze Customer 1D
> - ~AD.T
S e b 29~ ;’/ag_f'ﬁt' 107~AP-5

Remarks, Catcutations, Results

COMPLET

EDiL[23 33

TUFLICATE CAMELE ,
SEE WARD'S PACKAGE
Analyst- 1 Analyst - 2 Analyst -3 Analyst - & Analyst - §
o ,‘
L ar

/ Hrg HHry Hrs (11 (o139

s T

TV 2

Date T.me Compieled =

o ~AEES

A

/)'a..,

Lap Unit Mgr ,/_x_‘?j

grlels

) ds As-5X

54-6800-061 (R-10-B2}

BEST AVAILABLE COPY
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WHC-SD-WM-DP-053 REV O
INDUCTIVELY COUPLED PLASMA ANALYSIS - ACID DIGESTION

Ser.al No Sample Poimt Datle Time lssued Prionty
v D2 -8250| 1CT7-AP 8- 3-83 8:31 28
Determrration Method Stancarg Resull Units Charge Code Reruns
Icp LA-SCE-151 % RECOVERY N1L17 0
Sample Size Customer 1D

2 il St Pl __1107-AP-B

Remarks. Calculanons, Results’ COM PLE"I EDJL/ ﬁ_l ?).
SPIEE SAMPLE .~
SDIKE Inajgfggm_ SEE WARD'S PACKAGE
SPIKE VOLUME_ sme

Arialyst - t Anaiyst - 2 Anslyst - JV Analyst - 4 Analyst - 5

Lt e
/ ity Hrs Hry His His
. Koo

Cate Time Compietea Lab Unil Mgr //—30._‘93 T

2583 N et ) ‘ S~ 2552

54-6800-081 (R-10-83)

Rt e e et e PR U IR S CT S R TR AL T SIS S S S A U S T R T S T e gy T
Sera No Sampls Poim Cate Time Issued Prionty
Vv 23.-280501 1¢7-AP 3- 2-93 3:21 26
Determiration Metnpd. Stanoarg Result Urits Charge Code Rerung
iCP LA-5BCGE-31872 % _RECOVERY 1017 0
Sampie Size Customer ID
P Sl s ¢ 107-AP-1

Aemazes Cartulatons Results

SAYPLE SPIXE COMPLETEDLL[22 |2

e SEE WARD'S PACKAGE
ZPIKIE ID  Juved
SPIKE VOL  $lwe
Analyst - 1 Analyst - 2 Analyst -3 Arglyst - 4 Analyst - 5
e R e Lt
/ mrg Htg H [ [
’{/‘I"T;K;w’?':—”
Dae Time Compieted Lab Linit Mgr f/-.j’p..?_'j’ /.—- .
| £7-28-02 | 5. > 4&:& /lﬁ?j;_ /- 28-5%

54-6800-061 (R-10-83)

BEST AVAILABLE COPY
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ldentity 1: HP.-284 ldentity 2: WP-284 1:39 PM November 29, 1993
Task name : TWCY3

Ssuple Weight :  1.0000 Solution Volume : 1.00 WHC-SD-WM-DP-053 REV 0
On-Peak Integrations : 3  Off-Peak Integrations : 1

ir sr Bi si © Al Co Cu Li
(ppb) {ppb) (ppb) {ppb) (ppb) {ppb) (ppb} (ppb)
Mean 2.860 0.179 -45.842 367.222 132.212 44.003 5.426 -2.081
s.D. 3.233 0.102 34.715 4.515 7.645 1.763 0.319 0.619
X R.$.D. 113,048 56.695 5,727 1.229 5.782 4.006 5.873 29.730
Zn Ni La Fe Ca cr Nd u
(ppb) (ppb) (ppb) (ppb) (ppb} {ppb} (ppb) (ppb)
Mean 12.047 21.412 7.618 25.488 28.012 1.214 -2.834 335.637
s.D. 0.580 7.133 11,499 3.348 0.158 2.885 3.578 78.354
%X R.S.D. 4.811 33.311 150.937 13.135 0.564 237,705 126.248 23,345
Ce Sm Ba [ 4 S Mg As Na
(ppb) {ppb) (ppb) {ppb) (ppb) {ppb} (ppb} (ppb)
Mean 52.422 -35.507 30.096 14.600 180.185 0.000 3.895 68.388
S.D. 15,455 14,848 0.226 9.521 3.424 0.185 14.963 6.629
% R.S.D. 29.482 41.872 0.751 65.212 1.900 3920935.487 384.170 9.694
No Se Ap Pb Ti cd B . K
{ppb) {ppb) (ppb) {ppb) (ppb) (ppb} (ppb) {ppb)
Nean -5.353 48.489 3.770 18.932 2.579 9.427 35.854 56.590
s.D. 2.074 5.327 0.452 7.917 0.837 2.150 -1.826 26,389
% R.5.D. 38.736 10.986 11.996 41.818 32.459 22.806 5.09 46.631
Mn . Sb v Be T .
(ppb) (ppb) (ppb) (ppb) {ppb)
Mean 11.078 -11.736 140.084 29.585 80.754
§.D. 0.424 14.789 0.757 0.313 29.555
% R.S.D. 3.827 126.016 0.526 1.059 36.599

e
VA e
/{/;//'{M/J

Vys-?*

/07'/}/}//

SIGNATURE ABOVE REPRESENTS CHEMICAL TECHNOLOGIST/CHEMIST THAT y
COMPLETED/VERIFIED THE CALIBRATION/ANALYSIS ON PAGES :256 TO / Z.

736



Identity 1: Icv

Task name : TWC93
: 1.0000 Solution Volume :

Sample Weight

¢ ik Integrations @
r
(ppb)
Mean 5079.636
s.D. 6.146
X R.S.D. 0.121
in
{ppb)
Mean 5233.875
s.D. 9.284
X R.S.D. 0.177
Ce
{ppb)
Mean 5035.214
s.D. 23.777
% R.S.D. 0.472
Mo
{ppb)
Mean 5089.423
§.D. 5.011
% R.S.D. 0.098
Mn
{ppb)
Mean 5058.683
5.D. 1.921
% R.S.D. 0.038

----------------------------------------------------------------------

Off-Peak Integrations :

sr
{ppb)
5049.336
4.569
0.090

Ni
(ppb)
5097.733

7.281
0.143

Sm
(ppb)
5031.871

2.478
0.049

Se
(ppb}
4696.439

58.381

1.243

sb
(ppb)
4828.471
134.289
2.781

Identity 2: Quality Control

Bi
(peb)
4978.343

57.401

1.153

ia
(ppb)
5064 .528

6.952

0.137

Ba
{ppb)
5123,%902

6.0
0.119

Ag
{ppb)
5092.714

5.745
0.113

v
{ppb)
5197.543

5.817
0.112

1.00

1

1:42 PM November 29, 1993

si
(ppb)
4693.182
8.217
0.175

Fe
(ppb)
5061.380

9.351
0.185

P
(ppb)
5148.430

77.932

1.514

Pb
(ppb)
5092.474

44,783

0.879

Be
{ppb)
5261.456

8.695
0.165

97

WHC-SD-WM-DP-053 REV0

(ppb)
4866.547
10.837
0.223

Ca
(ppb)
5100.020

5.569
0.109

s
(ppb)
5024.711

28.130

0.560

Ti
(ppb)
4970.064

6.398
0.129

Tl
(ppb)
4863.236

27.229

0.5560

Co
(ppb)
5166.323

5.037
0.097

Cr
{ppb)
5182.662

6.624
0.128

Mg
(ppb)
4997.509

4.874
0.098

cd
(ppb)
S121.372
13.491
0.263

Cu
(ppb)
5215.870

7.436
0.143

Nd
{ppb)
5185.875

24.335

0.459

As
{ppb)
4962.252

0.612
0.012

B
{ppb)
5010.859

1.668
0.033

Li
(ppb)
5057.236

9.596
0.190

U
(ppb)
-253.373

30.158

11.903

Na
(peb)
5042.136

3.442
0.068

K
(ppb)
5162.150

51.883

1.005



ldengity 1: ICB

Task name : TWCY3
: 1.0000 Solution Volume :

Sample Weight

On-Peak Integrations :

Mean
s.D.
%X R.S.D.

Mean
S.D.
% R.S.D.

Meah
s.D.
% R.5.D.

Mean
s.D.
X R.S.D.

S.D.
%4 R.S.D.

ir
{ppb)
2.970
1.1
57.600

in
{ppb)
8.138
0.705
8.667

Ce
(ppb)
19.503
6.741
34.566

Mo
(ppb)
4642
0.776
16.715

Mn
(ppb)
1.091
0.359
32.882

Sr
{ppb)
3.505
0.123
3.520

Ni
(ppb)
1.972
2.433
123.344

sm
(ppb)
-14.858
13.647
91.854

Se
{ppb}
95.197
12.443
13.070

sb
(ppb)
-11.736
1.849
15.752

Identity 2: Quality Control

off-Peak Integrations :

Bi
(ppb)
-51.289
27.573
53.761

La
(ppb)
13.741
2.559
18.624

Ba
(ppb)
4.222
0.209
4,949

A9
(ppb)
6.609
0.899
13.604

v
{ppb)
7.238
0.279
3.849

1:45 PM November 29, 1993

(ppb)
-2.3M
1.409
59.417

Fe
(ppb)
9.166
3.021
32.962

(ppb)
41.609
6.233
14.980

Pb
(ppb)

-0.814

15.553
1911.157

Be
(ppb)
3.619
0.2M1
7.500

----------------------------------------------------------------------

- WHC-SD-WM-DP-053 REV 0

Al
(ppb)
11.035
2.561
23.024

Ca
{ppb)
21.947
0.088
0.402

{ppb)
105.748
22.216
21.009

T
{ppb)
5.116
0.209
4.09

Tl
(ppb)
64.552
8.564
13.266

738

Co
(ppb)
-0.326
1.643
503.190

Cr
(ppb)
0.703
2.431
345.639

Mg
(ppb)
3.149
0.185
5.882

cd
(ppb)
2.922
0.412
14.095

Cu
(ppb)
5.704
0.752
15.187

Nd
{ppb)
«17.842
35.861
200.882

As
{ppb)
~7.967
1.835
23.032

B
{ppb)
18.523
4.935
26.640

Li
(ppb)
1.939
0.404
20.849

u
(ppb)
207.305
17.098
8.248

Na
(ppb)
-2.069
&.294
207.599

K
(ppb)
41.699
26.389
63.283



Identity 1: icsa-i

Task name : TWCO3

Sample Weight :

r ak Integrations :

1.0000

Identity 2: fcsa

Solution
Off-Peak

"1:48 PM November 29, 1993

Volume :
Integrations :

1.00

1

WHC-SD-WM-DP-053 REV 0

Mean
§.D.
% R.S.D.

Mean
$.D.
X R.S.D.

Mean
s.D.
X R.S.D.

Mean
s.D.
% R.S.D.

Mean
s.D.
X R.S.D.

ir
(ppb)
11.673
1.944
16.656

Zn
{ppb)
39.603
0.171
0.433

Ce
(ppb)
-81.253
11.546
14.210

Mo
(ppb}
1.498
2.566
171.303

Mn
{ppb)
30.721
1.231
4.006

Sr
{ppb)
8.544
0.199
2.334

Ni
¢ppb)
2.549
1.274
49.970

Sm
(ppb)
-22088.308
12.716
0.058

Se
(ppb)
107.27¢9
19.814
18.470

sb
(pPb)
-65.101
54.558
83.805

Bi
{ppb)
-52.355
21.178
40.450

La
(ppb)
31.574
2.624
8.309

Ba
(ppb)
4.909
0.274
5.576

Ag
(ppb)
-20.136
1.185
5.885

v
(ppb)
6.756
1.004
14.868

(ppb}
66.146
1.280
1.935

Fe
(ppb)
94209.898
136.074
0.144

p
(ppb)
151.724
25.950
17.103

Pb
{ppb)
~168.119

1.™M
1.053

Be
(ppb)
3.619
0.271
7.500

Al
{ppb)
247168.608
793.786
0.321

Ca
(ppb)
183015.552
280,465
0.153

]
(ppb)
336.807
8.340
2.476

Ti
(ppb)
2.860
0.608
21.263

Tl
(ppb)
10.209
18.143
177.715

----------------------------------------------------------------------

739

Co
(ppb)
-2.285
1.444
63.181

Cr
(ppb)
17.996
3.224
17.915

Mg
(peb)
190279.571
119.112
0.063

cd
(ppb)
20.524
1.623
7.907

Cu
(ppb}
7.860
0.843
10.727

(ppb)

=494 .605
29.543
5.973

As
(ppb)
-98.279
3.48%
3.542

(ppb)
-82.323
3.748
4.552

Li
(ppb)
0.827
0.471
75.103

{ppb)
213.886
%.179
37.019

Na
{ppb)
99676.286
334.129
0.335

K
{ppb)
-21.585
50.048
231.863



Identity 1: xxx

Task nome : TWC93
: 1.0000 Solution Volume :

Sample Weight

On-Peak Integrations :

Mean
s.D.
X R.S.D.

Mean
s.D.
% R.S5.D.

Mean
$.D.
% R.S.D.

Mean
S.D.
X R.S5.D.

Mean
S.D.
X R.S5.D.

----------------------------------------------------------------------

r
{ppb)
2.535
1.065
42.017

In
(ppb)
1.088
0.113
10.414

Ce
(ppb)
20.268
6.293
31.049

Mo
(ppb)
-1.008
2.220
220.305

My
(ppb)
-2.708
0.260
9.609

Identity 2: rinse

sr
{ppb)
0.179
0.102
56.695

Ni
{ppb)
=0.065
1.500
2312.646

Sm
{ppb)
-1.642
8.702
529.935

Se
(ppb)
19.537
22.646
115.918

sb
{ppb)
-19.207
19.476
101.403

1:53 PM November 29, 1993

Off-Peak Integrations

Bi
{ppb)
-48.317
23.867
49.396

La
{ppb)
=1.608
2.584
160.711

Ba
<ppb)

0.068

0.208
307 .448

Ag
{ppb)
1.236
1.369
110.706

v
{ppb)
3.378
1.474
43.635

Si
(ppb)
1.482
4.764
321.471

Fe
(ppb)
8.5664
6.614
76,345

P
(ppb)
56.153
14.394
25.634

Pl
(ppb)
2.497
6.617
264.928

Be
(ppb)
0.452
0.415
91.651

760

WHC-SD-WM-DP-053 REV0

Al
{ppb}
18.030
4.426
24.548

Ca
{ppb)
22.306
1.848
8.285

H]
(ppb)
=15.077
10.810
71.695

Ti
(ppb)
0.887
0.735
82.892

T
(ppb)
2.913
31.221
1071.072

Co
(ppb)
-1.763
2.094
118.808

Cr
(ppb)
1.220
2.614
214.348

Mg
(ppb)
22.537
1.855
3.233

cd
(ppb)
0.435
1.297
297.466

Cu
(ppb}
-1.806
0.209
11.549

Nd

(ppb)
37.935
23.113
60.928

As
(ppb)
-9.1%0
10.016
109.711

B
{ppb)
-0.108
2.404
2225.424

Li
(ppb)
-0.570
0.857
150.250

v
(ppb)
39.487
9.872
25.000

Na
(ppb)
-0.578
5.144
889.21

K
(ppb)
=81.147
46.495
57.298



_ldentity 1: V20 dig blk 107ap

Task name : TWCY3
H 1.0000 Solution Yolume :
Off-Peak Integrations

Sample Weight

() ak Integrations :

Mean
s.D.
X R.S.D.

Mean
§.D.
X'R.S.D.

Mean
$.D.
X R.S.D.

5.D.
%X R.S.D.

Mean
S.D.
X R.S.D.

ar
(ppb)
3.102
0.848
a7.337

Zn
(pPD)
14.025
0.669
4.T7T2

Ce
(ppb)
28.651
13.096
45.710

Mo
(ppb)
-0.680
1.286
189.046

Mn
{ppb)
-1.832
0.383
20.904

sSr
(ppb)
0.448
0.066
14.846

Ni
(Ppb)
6.920
1.696
184.230

m
(ppb)
=3N.377
7.570
26.126

Se
(pPb)
27.986
20.045
71.624

sb
(ppb)
-37.351
40.670
108.385

Identity 2: direct

Bi
(ppb)
-31.214
22.023
70.555

La
(ppb)
10.577
4.543
42.956

Ba
(ppb)
1.259
0.131
10.434

A9
(ppb)
1.982
0.435
21.932

{ppb)
-0.803
1.950
242.688

1:57 PM November 29, 1993

8§
(ppb)
282.658
1.837
0.650

Fe
(ppb}
58.008
13.944
24.038

[
{ppb)
22.911
12.466
54.4M

Pb
(ppb)
15.033
8.448
57.529

Be
{ppb)
0.452
0.415
91.651

761

Al
(ppb)
180.281
24.404
13.537

Ca
(ppb)
310.462
31.129
10.027

{ppb)
0.202
5.484

2716.248

Ti
(ppb)
2.256
0.571

25.310

Tl
(ppb)
7.12
24,760
139.794

WHC-SD-WM-DP-053
Co Cu
{ppb) (ppb)
-5.484 1.810
1.666 0.525
30.375 29.011
cr Nd
{ppb) (ppb)
. =0.167 34.510
0.788 12.392
470,793 35.910
Mg As
(ppb) {ppb)
114.105 -9.269
£9.816 3.234
26,130 34.889
Cd B
Cppb) {ppb)
1.948 337.798
1.606 0.952
82.456 0.282

REVO

Li
(ppb)
-0.513
0.342
66.667

u
(ppb)
138.203
43.030
31.135

Na
(ppb)
699.000
16.255
2.325

K
(ppb)
26.809
9.672
36.076



Identity 1: V19 dig std 107ap

Task name : TWCS3
: 1.0000 Solution Volume :

Sample Weight

On-Peak Integrations :

Mean
S.D.
% R.S.D.

s.0.
% R.S.D.

Mean
s.D.
% R.S.D.

Mean
S.D.
£ R.S.D.

Mean
S.D.
X R.S.D.

......................................................................

(ppb)
896.442
7.012
0.782

in
(ppb)
903.414
5.2
0.586

Ce
(ppb)
940.115
7.264
0.773

Mo
(ppb)
388.069
6.812
0.767

Mn
(ppb})
890.361
5.113
0.574

sr
(ppb)
923.043
6.422
0.6%96

Ni
(ppb)
889.378
6.553
0.737

Sm
{ppb)
852.420
12.472
1.483

Se
{ppb)
833.129
37.207
&.466

Sb
(ppb)
783.403
16.116
2.057

Identity 2: 5ml in 25ml

Off-Peak Integrations :

......................................................................

Bi
(ppb)
796.453
12.041
1.512

La
(ppb)
964,422
7.032
0.729

Ga
{ppb)
$00.377
6.051
0.672

Ag
(ppb)
887.296
5.096
0.57%

v
(ppb)
211.907
6.0M
0.666

2:00 PM November 29, 1993

WHC-SD-WM-DP-053 REV 0

Si
(ppb)
5631.509

34.223

0.608

Fe
{ppb)
938.172
7.186
0.766

3
{ppb)
874.740
14.3%94
1.646

Pb
(ppb)
a877.931
26.39%
3.006

Be
{ppb)
914.245
5.9
0.644

762

Al
(ppb)
1097.293

5.834
0.532

Ca
(ppb)
1190.395

&.669
0.392

L]
(ppb)
859.992
8.099
0.942

T§
(ppb)
876.009
6.081
0.694

Tl
(ppb)
782.113
41.512
5.308

Co
(ppb)
898.920
4.943
0.550

Cr

(ppb)
904 . 835
1.041
0.115

Mg
{ppb)
910.058
4.380
0.481

cd
(ppb)
861.848
4.528
0.525

Cu
(ppb)
927.796
5.097
0.549

(ppb)
938.924
33.458

3.563

As
(ppb)
867.881
11.407
1.314

8
(ppb)
1699.822

21.161

1.245

Li
(ppb)
910.234
4.355
0.478

(ppb)
75.683
39.896
52.715

Na
(ppb)
2160.546

12.842

0.5%4

K
(ppb)
942.571
40,266
4.272



Identity 1: V23 sam dil 107ep Identity 2: 5ml in 25ml-1mi-4ml
Task name : TWC93

Sample Weight : 1.0000 Solution Volume : 1.00

Or 1k Integrations : 3 Off-Peak Integrations : 1

Ir ' sr Bi $i

(ppb) {ppb) (ppb) (ppb}
Mean 5.783 0.358 -24.196 1925.310
5.D. 3.934 0.197 6.898 1.587
X R.S8.D. 68.029 54.981 28.508 0.082
n Ni La Fe
(ppb) (ppb) (ppb) {ppb)
Mean 16.524 2.33 8.161 5.273
s.D. 0.343 5.080 2.651 4£.333
X R.S.D. 2.074 217.909 28.934 82.168
Ce Sm Ba P
{ppb) (ppb) (ppb) (ppb)
Mean 66.399 -32.203 1.484 887.206
5.D. 20,966 27.852 0.442 15.686
% R.S.D. 31.576 86.487 29.752 1.768
Mo Se Ag b
(ppb) {ppb) {ppb) (ppb)
Mean 3.09 70.486 3.773 25.843
$.D. 1.618 13.729 1.736 - 35.243
% R.S.D. 52.279 19.478 45.004 136.371
Mn Sb, v Be
{ppb) (ppb) (ppb) (ppb)
Mean -2.229 -20.274 2.252 -0.181
s.D. 0.259 59.931 0.965 0.2
X R.S.D. 11.612 295.601 42.844 150.003

763

2:04 PN November 29, 1993

WHC-SD-WM-DP-053 REV 0

(ppb)
60.227
3.021
8.338

Ca
(ppb)
107.532
0.324
0.302

s
(ppd)}
30.9M
10.386
33.514

T
(ppb)
2.176
0.939
43.141

Tl
(ppb)
60.468
15.741
26.032

Co
(ppb)
-4.113
3.049
74.129

Cr
{ppb)
-1.118
2.839
253.789

{ppb)
3.952
0.283
7.160

(ppb)
-1.416
0.686
48.462

Cu
(ppb)
-1.806
0.834
46.196

Nd
(ppb)
~11.788
37.786
320.554

As
{ppb)
-13.828
7.984
57.737

B
(ppb)
1.679
2.149
127.999

Li
(ppb)
-1.939
0.550
28.364

{ppb}
269,826
72.765

26,967

Ns
(ppb)
92850.415
885.946
0.954

K
(ppb)
3278.509

30.754

0.938



Identity 1: V23 dup dil 107ap Idenfity 2: 5mt in 25mi-1ml-4iml
Task name : TWCP3

Sample Weight :

On-Peak Integrations :

Mean
S.D.
X R.S.D.

Mean
s.0.
%X R.S.D.

Mean
§.D.
X R.S.D.

Mean
S.D.
X% R.S.0.

Mean
S.D.
X R.S.D.

----------------------------------------------------------------------

r
(ppb)
1.548
0.647
41.803

n
(ppb)
2.573
0.928
36.066

Ce
(ppb)
25.858
8.729
33.759

Mo
(ppb)
-4.374
0.348
8.408

Mn
(ppb)
-2.273
0.546
24.018

1.0000 Solution Volume :

off-Peak Integrations

sr
(ppb)
6.2%
0.059
20.830

Ni
{ppb)
6.139
0.846
13.784

Sm
{ppb)
-24.769
19.247
77.706

Se
{ppb)
34.849
35.697
102.434

sb
{ppb)
-46.957
65.801
140.132

Bi
(ppb)
-36.926
8.685
23.520

La
{ppb)
9.155
7.015
76.626

Ba
{ppb)
0.782
0.478
61.077

A9
{ppb)
3.326
1.319
39.657

v
(ppb)
0.644
1.551
240.842

1.00
1

si
(ppb)
1804 . 969

4.383

0.243

Fe
(ppb)
7.785
2.470
n.729

P
{ppb}
783.324
18.699
2.387

Pb
{ppb)
-3.649
12.742
349.154

Be
(ppD)
0.090
0.27M1
299.986

7%

2:08 PM November 29, 1993

WHC-SD-WM-DP-053 REV0

Al
(ppb)
48,774
5.353
10.974

Ca
(ppb)
85.582
0.235
0.274

]
(ppb)
19.233
4.423
22.999

Ti
{ppb)
0.806
0.488
60.578

Tl
(ppb)
46,877
11.995
25,588

Co
(ppb)
-5.223
1.689
32.331

cr
(ppb)
0.703
1.540
218.96%

Mg
(ppb)
3.334
0.185
5.556

td
{ppb)
-3.829
0.910
23.719

Cu
(pph)
-1.598
0.552
34.545

(ppb)
-9.498
18.06%9

190.244

(ppb)
-8.454
4.950
58.549

(ppb)
=1.841
0.333
18.370

Li
(ppb)
-2.281
0.346
15.155

(ppb)
207.305
51.295
24 .74k

Na
(ppb)
88732.583
542.176
0.611

K
(ppb)
3133.327

43.373

1.384



Identity 1: v23 post spk 107ap Identity 2: 1ml sample - 4ml
Task name : TWCO3
: $.0000 Solution Volume :

Sample Weight

o] 1k Integrations :
r
(ppb)
Mean 995,268
s.D. 2.733
% R.S.D. 0.275
Zn
(ppb)
Mean 1007.479
$.D. 3.456
X R.S.D. 0.343
Ce
(ppb)
Mean 988.384
s.0. 23.433
% R.S.D. 2.3
Mo
{ppb)
Mean 992.765
§.D. 8.344
% R.5.D. 0.841
Mn
(ppb)
Mean 985.951
s.D. 3.289
X R.S.D. 0.334

Sr
(ppb)
991.947
4,333
0.437

Ni
(ppb)
1001.012

2.557
0.255

Sm
(ppb)

973.013

12.39%0
1.273

Se
(ppb)
892.720
33.006
3.697

sh
{ppb)
881,595
95.002
10,776

0ff-Peak Integrations

Bi
(ppb)
940.514
6.313
0.671%

La
(peb)
996.007
10.540
1.058

Ba
(ppb)
1007.288

3.990
0.396

Ag
{ppb)
909.664
5.157
0.567

v
(ppb)
1017.733

0.737
0.072

si
{ppb)
2973.374
2.799
0.094

Fe
(ppb}
1000.072

4.858
0.486

P
(ppb)
1880.314

47.057

2.503

Pb
{ppb)
P67.479
8.411
0.869

Be
(ppb)
1020.462

3.803
0.373

769

2:12 PM November 29, 1993

WHC-SD-WM-DP-053 REV0

(ppb)

1014123
6.028
0.594

Ca
{ppb)
1116.041

5.017
0.450

5
(ppb)
994 .632

26,368

2.651

Ti
(ppb)
972.560
2.81
0.289%

Tl
(ppb)
973.265
29.979
3.080

Co
{ppb)
994,347
4.257
0.428

cr
(ppb)
1005.363
3.797
0.378

Ng
(ppb)
974.458
2.884
0.296

cd
{ppb)
982.567
5.140
0.523

Cu
{ppb)
1033.913

3.443
0.333

Nd
(ppb)
1105.444

26.422

2.3%0

As
{ppb)
952.725
14.613
1.534

B
{ppb)
979.111
3.059
0.312

Li
{ppb)
995.025
9.633
0.968

u
(ppb)
42.7T7
132.565
309.896

Na
(ppb)
95299.784
993,079
1.042

K
(ppb)
4317.118

3.224
0.075



Identity 1: CCV

Task name : TWC93
: 1.0000 Solution Volume :
0ff-Peak Integrations

Sample Weight

On-Peak Integrations :

Mean
5.D.
X R.S.D.

Mean
5.D.
X ®.5.D.

Mean
S.D.
X R.S.D.

s.D.
% R.S.D.

Mean
S.D.
% R.S.D.

ir
(ppb)
4897.531
13.858
0.283

Zn
(ppb)
5137.478

6.362
0.124

Ce
(ppb)
4761.937

11.455

0.242

Mo

(ppb)
4817.675

9.049 .

0.188

Mn
(ppb)
4873.630
16.798
0.345

sr
{ppb)
4856.846
6.631
0.137

Ni
{ppb)
4878.260

16.876

0.346

Sm
{ppb)
4903.018

9.912
0.202

Se
(ppb)
4506.077

31.902

0.708

sb
(ppb)
4705.732
77.201
1.841

Identity 2: Quality Controi

Bi
{ppb)
4871.981

18.223

0.374

Ls
{ppb)

4906.071.

32.324
0.659

Ba
(ppb)
4952.835

8.541
0.172

Ag
(ppb)

4889.668

8.579
0.175

v
(ppb)
5009.855

13.836

0.276

2:16 PN November 29, 1993

(ppb)
4536.178
8.947

0.197

Fe
(ppb)
4878.316

19.487

0.399

{ppb)
4772.378
10.796
0.226

Pb
(ppb)
4912.898

38.595

0.786

Be
{ppb)
4976 .41

9.367
0.188

766

WHC-SD-WM-DP-053 REVQ

Al
{ppb}
4710.993

20.969

0.445

Ca
(ppb)
4955.595

11.742

0.237

]
(ppb)
4727.024

?.121
0.193

Ti
(ppb)
4762.904

8.515
0.179

TL
{ppb)
4684.760

22.825

0.487

Co
(ppb)
4902.242

8.270
0.169

cr
(ppb)
4937.7T31
20.257
0.410

Mg
(ppb)

4763372

8.062
0.169

Cd
(ppb)
4852.937

14.129

0.2M1

Cu
{ppb)
5098.070

8.7%2
0.172

Nd
(ppb)
5252.972
80.597
1.534

As
(ppb)
L7564 ,296

41.880

0.879

B
(ppb)
&922.795

16.429

0.534

Li
(ppb)
4999.045

2.365
0.047

(ppb)’
-335.437
39.487

11.765

Na
{ppb)
4990.529

8.043
0.181

K
(ppb)
5020.691

35.900

0.715



Identity 1: CCB

Task name : TWC93
: 1.0000 Solution Volume :

Sample Weight
¢ ik Integrations :
ir
(ppb)
Mean 3.669
5.D. 31.064
X R.S.D. 83.522
in
(ppb)
Mean 5.022
8.D. 0.409
% R.5.0. 8.139
Ce
(ppb)
Mean 27.936
s.D. 9.456
X R.S.D. 33.850
Mo
{ppb)
Mean 4,719
S.D. 1.447
X R.S.D. 30,664
Mn
(ppb)
Mean -1.090
s.D. 0.289
% R.5.0. 26.465

----------------------------------------------------------------------

sr
Cppb)
1.266
0.123
9.741

Ni
(ppb)
-2.324
5.338
229.668

Sen
{ppb)
-24.769
22.484
90.774

(ppb)
45,799
27.637
60.345

sb
{ppb)
-120.600
8.058
6.682

Identity 2: Quality Control

0ff-Peak Integrations : 1

Bi
(ppb)
-42.639
16,461
38.605

La
(ppb)
6.122
4£.568
74,616

Be
(ppb)
1.670
0.355
21.231

Ag
{ppb)
21.828
1.288
5.899

v
{ppb)
2.09
1.474
70.479

2:20 PM November 29, 1993

(ppb),
-4.421
3.103
70.184

Fe
(ppb)
2.009
4.166
207.382

[

(ppb)
54.075
16.491
30.496

Pb
(ppb)
-18.595
13.325
71.662

Be
(pPb)
1.990
¢.2n
13.636

'76'?

WHC-SD-WM-DP-053 REV 0

Al
(ppb)
-10.333
6.359
61.542

Ca
{ppb)
19.277
0.177
0.919

]
(ppb)
23.736
3.565
15.021

T#

(ppb)
2.458

0.436°

17.728

T
{ppb)
«42.707
48.026
112.455

Co
(ppb)
-1.959
1.274
65.064

cr
{ppb)
=1.490
4,282
287.339

Mg
{ppb)
1.235
0.107
8.660

cd
(ppb)
4.253
0.243
5.1

Cu
)
-0.068
0.120
177611

Nd
(ppb)
-14.169
17.164
121.143

As
{ppb)
-9.011
7.646
84.850

8
(ppb)
0.434
2,045
471.567

Li
{ppb)
-0.884
0.907
102.569

u
(ppb)
75.483
69,335
91.614

Na
(ppb)
«0.920
1.236
134.456

K
{ppb)
-62.534
29.547
47.250



Identity 1: v23 dig spk 107ep

Task neme : TWCP3
: 1.0000 Solution Volume :
On-Peak Integrations :

Sample Weight

Mean
5.D.
X R.S.D.

Mean
$.D.
% R.5.D.

Mean
s.D.
X R.S.D.

Mean
s.D.
% R.S.D.

Mean
$.0.
% R.S.D.

----------------------------------------------------------------------

ir
(ppb)
971.876
2.332
0,240

Zn
(ppb)
988,655
1.280
0.129

Ce
(ppb)
990.340
12.746
1.287

Mo
(ppb)
956.166
2.170
0.227

Mn
(ppb)
953.589
3.126
0.328

Off-Peak Integrations :

Sr
{ppb)
999.097
1.000
0.100

Ni
{ppb)
945.729
2.926
0.309

Sw
{ppb)
919.324
3.785
0.412

Se
(ppb)
B49.262
4.545
0.535

sb
{ppb)
928.556
67.167
5.080

Bi
{ppb)
916.456
27.215
2.970

La
(ppb)
1035.789

4.579
0.442

Ba
{ppb)
974.907
1.162
0.119

Ag
{ppb)
1007.385

1.755
0.174

v
(pph)
984 .602
1.447
0.147

Identity 2: 5ml in 25ml

1

1.00

Si
(ppb)
13923.132
26.292
0.189

Fe
(ppb)
1063.228

14.373

1.352

p
(ppb)
5117.265
7.7
1.406

Pb
(ppb)
959.378
22.903
2.387

Be
{ppb)
985.991
2.073
0.210

768

2:24 PH November 29, 1993

WHC-SD-WM-DP-053 REV0

Al
(ppb)
1352.239

10.966

0.81

Ca
(ppb)
1454.507

1.470
G. 101

]
(ppb)
1027.336

14.296

1.392

Ti
{peb)
945.492
1.674
0.177

T
(ppb)
942.968
27.219
2.887

Co
(ppb)
960.223
6.172
0.643

Cr
(ppb)
$73.008
0.686
0.0M

(ppb)
959.701
1.157
0.121

(ppb)
930.655
3.861
0.415

Cu
{ppb)
1011.382

1.389
0. 137

Nd
(ppb)
1015.100

6.969
0.587

As
(ppb)
941.953
11.394
1.210

B
(ppb)
1082.286

4.622
0.427

Li
(ppb)
977.092
4.471
0.458

u
(ppb)
69.102
45.238
65 . 465

Ne
(ppb)
423795.728
1711.822
0.404

K
{ppb)
15840.459
- 97.35%
0.615



Identity 1: V23 dup digspk 107ap

Task name : TWCY3
H 1.0000 Solution Volume :

Sample Weight

ak Integrations :

Mean
s.D.
X R.S.D.

s.D.
% R.S.D.

Mean
s.D.
X R.S.D.

Mean
~ s.D.
% R.S.D.

Mean
s.D.
% R.S.D.

ir

(ppb)
994 .981
1.118
0.112

n
{ppb)
1008.122

1.1
0.178

Ce
{ppb)
1021.978

15.450

1.512

Mo
{ppb)
975.6%
2.55%
0.262

Mn

{ppb)
984 .666
1.655
0.168

Off-Peak Integrations :

sr
(ppb)
1025.255
1.329
0.130

Ni
(ppb)
985.068
7.067
0.717

Sm
(ppb)
959.797
6.236
0.650

Se
(ppb)
913.563
19.234
2.105

sb
{ppb)
945.633
12.122
1.282

Bi
(ppb)
950.202

44 .454

4.678

La
{ppb)
1078.334

7.035
0.652

Ba
{ppb)
1001.138

1.314
0.131

Ag
{ppb)
995.151
1.420
0.143

v
(ppb)
1016.124

1.950
0.192

ldentity 2: 5ml in 25ml

1.00

1

Si
(ppb)
12809.777
21.596
0.169

Fe
{ppb)
1039.120

10.254

0.987

p
{ppb)
51TT.5T
12.466
0.241

Pb
{ppb)
964.416
23.840
2.472

Be
(ppb)
1013.313

1.695%
0.167

2:28 PM November 29, 1993

WHC-SD-WM-DP-053 REV 0

Al

(ppd)

1346.576
5.551
0.412

Ca
(ppb)
1413.859

1.608
0.114

H
(ppb)
1059.608

5.917
0.558

Ti
{ppb)
972.681
t.108
0.114

Tl
{ppb)
1002.228

25.997

2.59%

----------------------------------------------------------------------

769

Co
(ppb)
985.554
2.387
0.293

Cr
(ppb)
1004 . 295

3.397
0.338

Mg

{ppb)
984 .461
1.660
0.159

cd
(ppb)
967.828
2.262
0.234

Cu
{ppb)
1034.678

0.637
0.062

Nd
(ppb)
1047.962

34.122

3.256

As
{ppb)
941.607
15.845
1.683

8
(ppb)
1260.473

6.951
0.551

Li
(ppb)
987.356
5.326
0.539

v
(ppb)
187.562
51.295
27.348

Na
(ppb)
430027.870
2166.522
0.504

K
(ppb)
16218,.304
40.395
0.249



Identity 1: v23 sam 107ap Identity 2: 5ml in 25ml| 2:32 PM November 29, 1993
Task name : TWCS3

Sample Weight : 1.0000 Solution Volume : 1.00
On-Peak Integrations : 3 Off-Peak Integrations : 1 WHC‘SD'WM’DP"OSS REV 0
ir sr 8i si Al Co Cu Li
(ppb) (ppb} (ppb) (ppb} {ppb) (ppb) (ppb) (ppb)
Mean 0.002 4,157 -4t , 262 9640.359 308.747 -0.979 2.296 0.428
s.0. 0.882 0.123 22.045 13.959 3.008 1.197 0.637 0.226
% R.S.D. 38769.654 2.967 49.804 0.145 0.974 122.202 27.753 52.915
n Ni La Fe Ca cr Nd u
(ppb) (peb) (ppb) (ppby  (ppb) (ppb) (ppb) (peb)
Mean 14.199 0.564 10.681 4B.968 518.634 1.314 -10.877 85.554
s.D. 0.535 4.548 9.142 7.546 0.620 6.579 19.434 30.158
% R.5.D. 3.769 805.717 85.591 15.410 0.120 500.839 178.675 35.251
Ce Sm Ba P S Mg As Na
(ppb) (ppb) (ppb} (ppb) {ppb) (ppb) (ppb) (ppb)
Mean 38.364 -50.375 3.922 4335.075 96.188 21.487 -6.639 452643.149
s.D. 7.93¢9 6.556 0.338 27.169 5.817 0.370 7.486 1979.881
% R.S.D. 20.693 13.014 8.627 0.627 6.047 1.724 112.76% 0.437
Mo Se Ag Pb T cd B K
(ppb) {ppb) (ppb) (ppb) (ppb) (ppb) (ppb) {ppb)
Mean 1.795 52.102 15.555 ~19.402 5.519 2.391 23.831 16095.458
s.D. 1.740 13.085 0.505 26.941 0.140 0.452 6.522 61.254
X R.S.D. 96.939 25.115 3.250 138.856 2.528 18.8%4 2.192 0.381
Mn sb v Be Tt
(ppb) {ppb) {ppb) (ppb) (ppb)
Mean -0.004 83.254 4.826 1.719 -0.088
s.D. 0.187 45.168 1.393 0.27 16.254
% R.S.D. 4644 .978 54.254 28.864 15.789 18370.429

----------------------------------------------------------------------

770



identity 1: VZ3 dup
Task name : TWCH3
H 1.0000 Solution Volume :

Sample Weight

4 1k Integrations :
Ir
(ppb)
Mean 2.968
s.D. 2.338
% R.S.D. 78.753
Zn
(ppb)
Mean 12.665
§.D. 1.094
X R.S.D. 8.638
Ce
{ppb)
Mean 58.4621
$.D. 3.220
% R.S.D. 5.493
Mo
{ppb)
Mean 2.789
s.D. 2.145
% R.5.D. 76.911
Mn
(ppb)
Mean 0.572
s.D. 1.718
% R.S.D. 300.200

0ff-Peak Integrations :

sr
{ppb)
4,835
1.679
34.725

Ni
(ppb)
9.306
3.805
40.833

Sm
{ppb)
-69.372
5.723
8.249

Se
(ppb)
-27.911
10.841
38.841

sb
{ppb)
-22.409
3.202
14.289

Bi
(ppb)
-27.048
34.698
128.282

La
(ppb)
6.165
4.503
75.039

Ba
(ppb}
4.627
1.830
39.555

Ag
{ppb)
14.202
2.181
15.359

v
(ppb)
5.147
0.965
18.748

1.00
1

107ap Identity 2: Sml in 25ml

si
(ppb)
9200.595
20.603
0.224

Fe
(ppb)
35.533
7.537
21.210

P
(ppb)
4132.467
35.986
0.aM

Pb
(ppb)
-27.001
15.447
57.209

Be
(ppb)
2.533
1.780
70.258

?:35 PM November 29, 1993

WHC-SD-WM-DP-053 REV(

Al
(ppb)
258.415
13.724
5.311

Ca
(ppb)
.77
2.051
0.541

s
{ppb)
85.532
1.327
1.552

Ti
(ppb)
6.325
1.108
17.51

Tt
{ppb)
47.973
22.526
46,955

771

Co
(ppb)
-2.154
2.947
136.767

Cr
{ppb)
5.7
2.237
0.132

Mg
{ppb)
19.573
2.628
13.428

cd
(ppb)
3.314
2.270
68.496

Cu
{ppb)
0.975
1.823
186.903

(ppb)
-33.273
21. M6
83.298

As
{ppb)
0.738
5.543
751.502

B
(ppb)
20.635
4.439
21.51

Li
{ppb)
0.257
2.000
779.599

{ppb)
26.324
20.550
78.062

Na
(ppb)
438855.470
3216.248
0.733

K
{ppb)
15656.190
111.539
0.712



Identity 1: CCV

Task name : TWC93
: 1.0000 Solution Volume :
On-Peak Integrations :

Sample Weight

Mean
s.D.
-% R.S.D.

Mean
$.D.
%X R.S.D.

Mean
§.D.
X R.S.D.

Mean
S.D.
X R.S.D.

Mean
s.D.
% R.S.D.

----------------------------------------------------------------------

Ir
(ppb)
5011.0%4

5.006
0.100

n
(ppb)
5209.757

3.452
0.066

Ce
(ppb)
4834.214

6.752
0.140

Mo
(ppb)
4916.614

12.788

0.260

Mn
(ppb)
4987.574

7.166
0.144

Off-Peak Integrations :

sr
(ppb)
4962.627
0.607
0.012

Ni
(ppb)
4998.883

3.441
0.069

Sm
{ppb)
5014.525

9.912
0.198

Se
{ppb)
&4663.140

76.73%9

1.719

Sb
(ppb)
4896.779

77.201

1.577

Identity 2: Quality Control

Bi
(ppb)
5049.591

24.861

0.492

La
{ppb)
5022.907

9.443
0.188

Ba
{ppb)
5062.763

2.494
0.049

Ag
{ppb)
4895.199

6.554
0.134

v
(ppb)
5128.869

9.666
0.188

1

2:39 PM November 29, 1993

1.00

si
{ppb)
4617.320
4.985
0.108

Fe
(ppb)
4962,.942

14.920

0.301

P
(ppb)
4820.1564
40.072
0.831

Pb
(ppb)
5000.700

6.2082
0.126

Be
{ppb)
5102.764

1.339
0.026

rard

WHC-SD-WM-DP-053 REV0

Al
(ppb)
4793.766

13.557

0.283

Ca
(ppb)
5070.680

5.018
0.099

(ppb)
4792.262
47.890
0.999

Ti
{ppb)
4867.914

2.375
0.049

Tl
(ppb)
4783.592

24.678

0.516

Co
(ppb)
5003,043

7.095
0.142

cr
(ppb)
5057.326
11.458
0.227

N9
(ppb)
4865.683

1.403
0.02¢9

Cd
(ppb)
4986.271

5.392
¢.108

Cu
(ppb)
5199.558

6.578
0.127

Nd
(ppb)
5414.885

27.524

0.508

As
{ppb)
4850.163

23.739

0.489

B
(ppb)
5022.720

5.629
0.112

Li
(ppb)
5045.774

13.857

0.275

v
{ppb)
-253.373

34.668

13.683

Na
(ppb)
5238.388

12.907

0.246

K
(ppb)
5147.260

31.0%0

0.604



Identity 1: CCB

Task name : TWC93
: 1.0000 Solution Volume :

Sample Weight

f ak Integrations :

Mean
sS.D.
% R.S.D.

s.D.
X R.S.D.

Mean
s.D.
X R.S.D.

S.D.
X R.5.D.

Mean
$.D.
X R.S.D.

Zr
(ppb)
3.952
1.526
38.617

Zn
(ppb)
2.573
0.281
10.921

Ce
{ppb)
25.830
3.203
12.401

Mo
(ppb}
2.421
0.915
37.811%

Mn
(ppb)
-0.91
0.548
60.178

0ff-Peak Integrations :

sr
(ppb)
1.701
0,044
2.605

Ni
{ppb)
6.136
4.019
65.506

Sm
{ppb)

-0.816

23.638
2896.493

Se
(ppb)
46.207
12.590
27.247

sb
{ppb)
-68.303
32.705
47.283

Identity 2: Quality Control

Bi
(ppb)
~44 895

19.6%0

43.859

Ls
(ppb)
10.621
4,583
43.146

Bas
(ppb)
2.397
0.155
6.4560

Ag
(ppb)
27.035
0.874
3.23

v
(ppb)
2.413
2.657
110.121

2:41 PM November 29, 1993

1.00
1

(ppb)
4.895
2.435

49.740

Fe
(ppb)
3.516
3.847
109.439

(ppb)
18.755
12.975
69.180

Pb
(ppb)
-53.211
21.695
40.771

Be
(ppb)
1.267
0.415
32.733

7?3

Al
{ppb)
-7.057
9.795
138.796

Ca
(ppb)
19.676
0.266
1.352

s
(ppb)
25.700
9.893
38.495

™
(ppb)
3.465
0.767
22.150

T
{ppb)
50.366
32.100
63.735

WHC-SD-WM-DP-053 REV 0

Co
(ppb)
2.807
1.595
56.822

cr
(ppb)
8.256
0.795
9.632

Mg
(ppb)
1.235
0.214
17.320

Cd
(ppb)
1.35%
0.839
61.989

Cu
(ppb)
0.628
1.325

Li
(ppb)
0.000
0.226

211.139 38045037.158

Nd
(ppb)
15.115
7.205
&7.668

AS
(ppb)
~4.413
3.874
87.79

8
(ppb)
-0.108
0.988
914.727

u
(peb)
138.203
£3.030
31.135

Na
(ppb)
100.058
5.220
5.217

K
{ppb)
-62.534
58.030
92.797



[deﬁtity 1: icsa-f Identity 2: icsa-f

Task name : TWCY3

Sample Weight :

On-Peak Integrations :

Mean
§.D.
% R.S.D.

Mean
S.D.
% R.S8.D.

Mean
5.D.
X R.S.D.

Hean
s$.D.
% R.S.D.

Mean
s.D.
X R.S5.D.

ir
{ppb)
9.976
1.527
15.308

n
(ppb)
36.857
0.343
0.930

Ce
(ppi)
-109.882

12.581

11.450

Mo
(ppb)
0.365
1.327
363.805

Mn
{ppb)
29.704
0.176
0.593

Sr
(ppb)
7.022
0.044
0.631

Ni
(peb)
-0.198
2.478
1250.346

Sm
(ppb)
-21691.012
10.014
0.046

Se
{ppb)
44.288
4.073
9.196

sb
{ppb)
7.917
21.795
27.972

2:45 PM November 29, 1993

1.0000 Solution Volume :
0ff-Peak Integrations :’

Bi
(ppb)
-27.179
11.273
41.477

La
(ppb)
27.015
6.956
25.742

Ba
{ppb)
2.621
0.150
5.735

Ag
(ppb)
-7.620
1.115
14,633

v
(ppb)
2.57%
1.004
39.021

1.00

si
(ppb)
59.497
6.582
11.062

Fe
{ppb)
90043.372
582.514
0.647

P
(ppb}
130.947
15.686
1.979

P
{ppb)
-145.338

8.552
5.876

Be
(ppb)
3.348
0.2M1
8.108

WHC-SD-WM-DP-053 REV 0

Al
(ppb)
243954 .266
859.914

0.352

Ca
{ppb)
177119.155
652.553
0.3468

]
(ppb)
12.535
31.555
251.732

Ti
{ppb)
0.846
0.620
73.258

Tl
(peb)
-110.71

15.262

13.778

----------------------------------------------------------------------

rard:!

- Co
(ppb)
-1.959
2.057
105.040

cr
(ppb)
11.863
2.660
22.425

Mg
(ppb)
183790.429
7564.332
0.410

cd
(ppb)
21.010
1.869
8.895

Cu
(ppb)
3.896
0.869
22.294

{ppb)
-498.020
15.119
3.036

As
Cppb)
-107.655

10.884

10.110

(ppb)
-93.860
2.978
3.173

Li

(ppb)
0.17
0.760

444 408

v
{ppb)
105.298
67.195
63.814

Na
(ppb)
99696.975
290.084
0.29

4
(ppb)
6.334
17.950
283.369



Identity 1: )ox ldentity 2: rinse
Task name : TWC93
: 1.0000 Solution Volume :

Sornle Weight

t ik Integrations :

Mean
S.D.
% R.S.D.

Kean
$.D.
% R.5.0.

Mean
s.D.
% R.S.D.

Mean
S.D.
£ 0 8.0

Mean
$.D.
X R.S.D.

----------------------------------------------------------------------

zr

(ppb)
3.383
0.242
7.155

in
(ppb)
0.297
0.281
94.628

Ce
(ppb)
26.561
2.099
7.904

Mo
(pob)
2.062
1.058
51.302

Mn
(Ppb)
-2.31
0.781
33.651

Off-Peak Integrations :

Sr
(ppb)
0.090
0.160
178,429

Ni
(ppb)
-2.815
1.587
56.381

sm
(ppb)
-10.728
17.346
161.687

Se
(ppb)
51.144
29.316
57.320

sb
(ppb)
-9.601
16.638
173.287

2:4% PM November 29, 1993

Bi
(ppb)
-38.462
31.279
81.324

La
(ppb}
0.085
6.982
8187.541

Ea
(ppb)
0.434
0.045
15.013

Ag
(ppb)
12.535
0.597
4.764

v
(ppb)
0.966
1.004
104.012

1.00

1

{ppb)
5.567
4.264

76.600

Fe
(ppb)
3.892
2.451
62.965

P
(ppb)
0.057
20.036
35421.179

Pb
{ppb)
| 26.504
9.107
37.166

Be
(ppb)
1.086
0.157
14,434

7S

WHC-SD-WM-DP-053 REV0

Al
(ppb}
26.549
6.269
23.612

Ca
(ppb)
24.990
2.315
9.265

H]
(ppb)
-2.843
3.776
132.759

Ti
(ppb)
1.370
0.320
23.335

Tl
(ppb)
68.937
15.210
22.064

Co

{ppb)
-0.392
1.755
448, 1464

cr

{ppb)

-6.667
4.847
T72.697

Mg
{ppb)
25.007
2.719
11.1M1

td
(ppb)
-1.766
1.085
61.473

Cu
{ppb)
-1.945
0.241
12.382

(ppb)
-36.952
3.788
10.252

(ppb)
-1.922
9.408
489.493

(ppb)
-7.799
3.546
45,470

Li
(ppb)
-1.71
0.171
10.000

u
{ppb)
102.007
N.733
31.109

Na
(ppb}
94,804
3.629
3.828

K
{ppb)
39.838
37.180
93.327



Identity 1: CCV Identity 2: Quality Control 2:51 PN November 29, 1993
Task name : TWC93

Sample Weight : 1.0000 Solution Volume : - 1.00
On-Peak Integrations : 3 Off-Peak Integrations : 1 WHC-SD-WM-DP.Oss REVO
ir Sr Bi Si Al Co Cu Li
(ppb) (ppb) (ppb) (ppb) (ppb) (ppb) {ppb) (ppb)
Mean 5058.049 - 5017.180 4954 597 4670.794 4835_853 5136.748 5202.379 5017.862
s.D. 17.914 16.903 17.564 15.058 15.761 24.545 14.922 9.314
% R.S.D. 0.354 0.337 0.354 0.322 0.326 0.478 0.287 0.186
n Ni La Fe Ca Cr Nd ]
{ppb) (ppb) (ppb) (ppb) (ppb) (ppb) {ppb) {ppb)
Mean 5290.001 5080.804 5049.068 5046.815 5091.265 5156.315 5290.355 -368,542
s.D. 19.352 21.938 12.038 30.560 16.488 12.233 19.754 106.474
% R.$.D, 0.356 0.432 0.238 0.606 0.324 0.237 0.373 28.891
Ce Sm Ba L4 s Mg As Na
(ppb) (ppb) | (ppb) (ppb) {ppb) (ppb) {ppb) {ppb)
Mean 4940.085 5021.133 5097.082 4982.219 4920.243 4968.355 4949.236 5115.913
s.D. 9.593 14.306 15.982 125.950 49.993 15.573 32.094 1.957
% R.S.D. 0.194 0.285 0.314 2.528 1.016 0.313 0.648 0.038
No Se Ag Pb Ti - td B K
(ppb) (ppb} (ppb) (ppb) {ppb) (ppb) (ppb) (ppb)
Mean 5062.713 4608.948 4915.127 5060.679 4941.062 5107.477 5003.602 4979.742
s.D. 18.765 83.103 8.396 21.146 16.021 20.977 14,700 34.872
X R.S.D. 0.371 1.803 0.17M 0.418 0.324 .41 0.294 0.700
Mn sb v Be Tl
(ppb) {ppb) <ppb) (ppb) (ppb)
Mean 5061.681 4809.2560 5180.978 5223.095 4781.947
s.D. 14.966 79.275 13.658 16.233 38.607
X R.5.D. 0.296 1.648 0.264 0.3111 0.807



Identity 1: CCB Identity 2: Quality Control

Task name : TWC93

2:54 PM November 29, 1993

Samole Weight : 1.0000 Sclution Volume : 1.00
{ ik Integrations : 3 Off-Peak Integrations : 1 WHC'SD‘WM'DP‘OSS REVO
zr sr Bi si Al ~ Ce Cu Li
(ppb) {ppb) (ppb) (ppb) {ppb) {ppb) (ppb) (ppb)
Mean 4.661 2.187 -65.572 2.612 1.564 -6.202 1.323 1.254
S.D. 3.528 0.193 1.467 3.178 10,050 3.285 1.460 0.300
% R.S.D. 75.691 8.830 2.238 121.698 642.371 52.967 110,389 23.945
n Ni La Fe Ca Cr Nd U
(ppb) <ppb) (ppb) {ppb) {ppb) (ppb) {ppb) (ppb)
Mean 4.552 1.904 9.135 3.892 23.5%0 2.183 -0.723 157.947
$.0. T 03N 1.526 2.670 9.245 0.387 0.686 17.324 64,733
% R.S.D. 8.152 80.183 29.229 237.507 1.641 31.403 2395.073 40,984
Ce sm Ba P - Mg As Na
(ppb) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb)
Mean 74.751 18.181 3.341 76.929 20.853 3.705 -4.997 53.431
s.D. 13.749 12.472 0.570 30.746 6.487 0.185 0.073 3.2m9
X R.S.D. 18.393 468.5%98 17.054 39.967 31.092 5.000 1.453 6.137
Mo Se Ag Pb Ti cd 8 K
(ppb) {ppb) (ppb) (ppb) (ppb) (ppb) (ppb) {ppb)
Mean 1.705 60.8%94 31.670 11.725 3.062 2.634 6.662 17.502
$.D. 1.217 29.199 1.198 20.581 0.725 0.892 3.006 17.059
% R.S.D. 71.359 47.950 3.782 175.540 23.680 33.85%9 45,126 97.468
Mn sb v Be Tl
(ppb) (ppb) (ppb) (ppb) {ppb)
Mean 0.193 .97 4.504 1.900 84.566 s L
s.D. 0.767 20.585 1.474 0.157 45.702 o N
X R.S.D, 397.335 26.419 32.728 B8.248 54,043 ) - 4 o
A LN
...................................................................... A (77 .. 15 B
M S 9 Iq’
/ (o
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WHG-SD-WM-DP-053 REV O

P.O. Box 1970 Richland, WA 99352

V25A
CASE NARRATIVE - ICP

WHCPAL LABORATORIES
WHCPAL/CUSTOMER SAMPLE NOS: V26  107-AP-C
V27  107-AP-D
P-E

INORGANIC ANALYSIS

The data evaluation for this project will follow the guidelines
specified in "Technical Project Plan for the 222-S Laboratory in Support of
the 242-A Evaporator Waste Analysis Plan, WHC-SD-WM-EV-060, Revision 2," (WHC-
SD-WM-TPP-048, Rev.0). Contained in this report is the evaluation of the data
generated by Westinghouse Hanford Company - Processing and Analytical
Laboratories (WHC-PAL), 222-S Laboratory. Information will be organized by
quality control parameter. No computer-readable data will be submitted on
floppy diskette as mentioned in the comment on the following cover page.

INITIAL AND CONTINUING CALIBRATION VERIFICATION
A1l instrument calibration requirements were within control limits set by the
Laboratory Management Control System.

INITIAL AND CONTINUING CALIBRATION BLANKS - (REAGENT BLANK)

A11 ICB and CCB analytical measurements were 0+IDL (Instrument Detection
Limit) with the exception of Aluminum in the ICB, CCB-1 and CCB-2, Cadmium in
CCB-2, Chromium in the ICB, Iron and Zinc in all calibration blanks, Lead in
CCB-1, Silver and Sodium in CCB-1, CCB-2 and CCB-3. Values reported for
Aluminum, Cadmium, Chromium, Lead, Sodium and Zinc are within expected
variances resulting from minor temporal instability of the instrument.

PREPARATION BLANK

Contamination js indicated for Aluminum, Calcium, Magnesium and Zinc.
Contamination is judged to be present when the blank analyte concentrations
are greater than 20% of the average sample concentration. This criterion
applies only when the sample concentration is greater than 10 times the IDL.

DUPLICATE ANALYSES
Duplicate precision failures were noted as follows:
For V26: Calcium (124.3%), Lead (200.0%), Magnesium (97.4%), Manganese
(200.0%) and Zinc (168.3%).
For V27: Aluminum (38.3%), Barium (200.0%), Manganese (200.0%), Silver
(30.5%) and Zinc (59.0%).
For V28: Aluminum (40.4%), Barium (35.0%), Calcium (167.6%), Iron
(200.0%), Magnesium (163.8%), Manganese (200.0%), and Zinc (177.4%).
Failures for Barium, Iron, Lead, Silver and Manganese are attributed to the
low level of these analytes in the sample. Failures for Aluminum may be
influenced by the contamination reported for the preparation blank. No
acceptance criteria apply to the duplicate analysis.
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V26  107-A

P-C | Page 2
V27  107-AP-D WHC-SD-WM-DP-053 REVO0
V28 167-AP-E

LABORATORY CONTROL SAMPLE

Failures were noted for Calcium and Silver. The failure for Calcium may be
influenced by the contamination reported for the preparation blank. The low
recovery for Silver may be attributed to matrix effects of the digestion
process.

SERIAL DILUTION
Serial dilution failures were noted for Calcium in V26 and V27 and Magnesium
in va7.

COMMENTS
Instrument Detection Limits, Interelement Correction Factors and Linear

Ranges are reported with V21.

ABBREVIATIONS ‘
* = Duplicate failure. E = Serial dilution failure. N = Spike failure. NR =
Not required. P = ICP method used. U = less than IDL.

o

Brian Wels
Senior Scientist, WHCPAL

77



u.s. Epa - c.p  WHG-SD-WM-DP-053 REV0

COVER PAGE - INORGANIC ANALYSES DATA PACKAGE

Lab Name: WHC PAL o Contract:

Lab Code: Case No.: 107AP SAS No.: SDG No.:V25A

SOW No.: ILMO2

EPA Sample No. Lab Sample ID
V26 __V26
_V26D __V2eD
V27 V27
V27D __ V27D
_vas __vas
_vasD __v28D
Were ICP interelement corrections applied ? Yes/No YES
Were ICP background corrections applied ? Yes/No YES
If yes - were raw data generated before
application of background corrections ? Yes/No NO_

Comments:

I certify that this data package is in compliance with the terms and
conditions of the contract, both technically and for completeness, for
other than the conditions detailed above. Release of the data contained
in this hardcopy data package and in- the computer-readable data submitted
on floppy diskette has been authorized by the Laboratory Manager or the
Manager's designee, as verified by the following signature.

Signature: é:ﬁ&gﬁ&MuJ;EE;AAELQLLS:__ Name: -T¥F§8¢ﬁSEU§A:)
Date: t’Z,j*B[C{% Title: Ji%tl@.ﬁfgm.u_gw

COVER PAGE - IN ITMO2.1
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WHC-SD-WM-DP-053 REV 0

UJ.S. EPA - CLP
1 : EPA SAMPLE NO.
INORGANIC ANALYSES DATA SHEET
V26
Lab Name: WHC PAL Contract:
Lab Code: Case No.: 107AP SAS No.: SDG No.: V253
Matrix (soil/water): WATER Lab Sample ID: V26 o
Level (low/med): LOW___ Date Received: 08/03/93
% Solids: __ 0.
Concentration Units (ug/L or mg/kg dry weight): UG/L_

CAS No. Analyte |Concentration|C Q M

7429-90-5 |Aluminum_ 1150 _ P_

7440-39-3 |Barium 18.6_ P

7440-43-9 |Cadmium 20.0|U P_

7440-70-2 |Calcium _ 4600| | E*__Ip_

7440-47-3 {Chromium_ 30.0(U0 P_

7439-89-6 |Iron 55.0|U P_

7439-92-1 |Lead 232 | = p_

7439-95-4 [Magnesium 468 | P_

7439-96-5 |Manganese 15.010(___ P_

7440-22-4 |Silver 50.9|_ P_

7440-23-5 |Sodium 2310000 p_

7440-66-6 |Zinc 75.6| | _* P_
Color Before: BROWN Clarity Before: OPAQUE Texture:
Color After: YELLOW Clarity After: CLEAR_ Artifacts:

C ents:

RESULTS=_ (RAW_DATA) (FINAL_VOLUME)/ (SAMPLE WT. OR_INITIAL VOLUME)
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u.s. Epa - cLp WHC-SD-WM-DP-053 REV0

1 EPA SAMPLE NO.
INORGANIC ANALYSES DATA SHEET

: v27
Lab Name: WHC PAL Contract:
Lab Code: Case No.: 107AP SAS No. : SDG No.: V25A
Matrix (soil/water): WATER Lab Sample ID: V27 o
Level (low/med) : LOW___ Date Received: 08/03/93
% Solids: __ 0.0
Concentration Units (ug/L or mg/kg dry weight): UG/L_

CAS No. Analyte |[Concentration|C Q M

7429-90-5 [Aluminum_ 1290(_|__*___|P_

7440-39-3 |Barium 15.8|_|_*__|p

7440-43-9 |Cadmium__ 20.0|T P_

7440-70-2 [Calcium__ 10400 | E __ |P_

7440-47-3 |Chromium_ 30.0|0 P_

7435-8%9-6 |[Iron 55.0|U0 P_

7439-92-1 |Lead 190 |0 P

7439-95-4 |Magnesium 1460 |_|_E__ |P_

7439-96-5 |Manganese 15.0|T|_*___|p_

7440-22-4 |Silver 50.0{_|_*___|p_

7440-23-5 |Sodium 2450000 AP_

7440-66-6 |Zinc 234{ | __*___{p_
Color Before: BROWN Clarity Before: OPAQUE Texture:
Color After: YELLOW Clarity After: CLEAR Artifacts:

Comments:
RESULTS=_(RAW_DATA)(FINALHVOLUME)/(SAMPLE_WT._OR_INITIAL_VOLUME)
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o

U.S5. EPA - CLP

INORGANIC ANALYSES DATA SHEET -

WHC-SD-WM-DP-053 REV o

EPA SAMPLE NO.

vZ2e
Lab Name: WHC PAL Contract:
Lab Code: Case No.: 107AP SAS No.: SDG No.: V25A
Matrix (soil/water): WATER Lab Sample ID: V28 o
Level (low/med) : LOW Date Received: (08/03/93
% Solids: __ 0.
Concentration Units (ug/L or mg/kg dry weight): UG/L_

CAS No. Analyte |[Concentration|C Q M

7429-90-5 |Aluminum_ 1260|_|__* P_

7440-39-3 |Barium 52.4| | __* P_

7440-43-9 |Cadmium _ 20.0|0 P_

7440-70-2 [Calcium__ 113000 | * P_

7440-47-3 [Chromium_ 30.0|U P_

7439-89-6 |Iron 389 | _|__* P_

7439-92-1 |Lead 200 P_

7439-95-4 |Magnesium 6900 |_|[__* P_

7439-96-5 |Manganese 189 [ * P_

7440-22-4 |[Silver 51.8]_ P_

7440-23-5 [Sodium 2340000 _ P_

7440-66-6 |Zinc 5020{ | __* P_
Color Before: BROWN Clarity Before: CPAQUE Texture:
Color After: YELLOW Clarity After: CLEAR_ Artifacts:
c ents:

RESULTS=_{RAW DATA) (FINAL_VOLUME) / (SAMPLE_WT. OR_INITIAL_ VOLUME)
1
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Lab Name: WHC_PAL

U.S. EPA -

2A

CLP

WHC-SD-WM-DP-053 REV 0

INITIAL AND CONTINUING CALIBRATION VERIFICATION

Contract:

Lab Code: Case No.: 107AP SAS No.: SDG No.: V25A
Initial Calibration Source: PLASMACHEM

Continuing Calibration Source: PLASMACHEM

Concentration Units: ug/L
Initial Calibration Continuing Calibration

Analyte True Found %R(1) True Found ¥R (1) Found %R(1) M
Aluminum_|_ 5000.0[_4885.11[_97.7|__5000.0[_4963.98[ 99.3] 4953.01| 99.1||P_
Barium ~_5000.0|_5002.64{100.1|__5000.0|_5113.03|102.3|_5118.88|T02.4||?_
Cadmium__|__5000.0|_4892.17|_97.8|__5000.0|_5076.22[101.5| 4995.57| 99.9||p_
Calcium__|_ 5000.0|_5265.09|105.3|__5000.0|_5399.57|108.0(_5349.40|107.0||P_
Chromium_|__5000.0|_4979.99|_99.6|_ 5000.0(_5135.29{102.7|_5051.24|101.0||P_
Ircon __5000.0|_5029.32|100.6)_ 5000.0|_5156.06{103.1,_5085.00|101.9| |P_
Lead ~ 5000.0|_4917.94|_98.4|_ 5000.0| 4979.35| 99.6|_4991.81| 99.8||P_
Magnesium|__5000.0|_4898.15|_98.0|_ 5000.0(_5040.59(|100.8|_4997.66|100.0||P_
Manganese|__5000.0|_4910.24|_98.2|_ 5000.0|_5050.17|101.0|_5011.03|100.2||P_
Silver —_5000.0|_4943.03|_98.9|__5000.0|_5010.34(100.2|_4933.82] 98.7||p_
Sodium ~_5000.0|_5068.96|101.4|_5000.0|_5149.81(103.0| 5181.24(103.6||P_
Zinc —_5000.0|_4941.06|_98.8|_ 5000.0|_5088.44(101.8|_5094.94|101.9||P_
(1) Control Limits:

Mercury 80-120; Other Metals 667?&61 Cyanide 85-115
w
12-9-93

FORM II (PART 1) - IN
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U.S. EPA - CLP  WwuC-SD-WM-DP-053 REV 0

2A
INITIAL AND CONTINUING CALIBRATION VERIFICATION

Lab Name: WHC PAL Contract:
Lab Code: Case No.: 107AP SAS No.: SDG No.: V25A
Initial Calibration Source: PLASMACHEM

Continuing Calibration Source: PLASMACHEM

Concentration Units: ug/L

Initial Calibration Continuing Calibration

Analyte True Found %R(1) True Found %R (1) Pound %R (1) M
Aluminum_ __5000.0]_4977.98]_99.6 P_
Barium __5000.0| 5148.01|103.0 P
Cadmium__ . __5000.0|_5028.50(100.6 P
Caleium__ __5000.0| 5409.21(108.2 P
Chromium_ __5000.0|_5051.55(101.0 P_
Iron __5000.0|_5083.93|101.7 P_
Lead __5000.0!_4988.71|_99.8 P_
Magnesium ' __5000.0|_5020.18|100.4 P
\ganese __5000.0| 5014.20|100.3 P
L.lver __5000.0| _5057.53{101.2 -3
Sodium ~5000.0| _5186.80(103.7 P_
Zinc , __5000.0|_5126.31}102.5 =

(1, Control Limits: Mercury 80-120; Other Metals 9@54434 Cyanide 85-115

’ w

FORM II (PART 1) - IN ‘2973 ILMO2.1
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U.S. EPA - CLP
3 WHC-SD-WM-DP-053 REV0
BLANKS

Lab Name: WHC_ PAL Contract:
Lab Ccde: Case No.: 107AP SAS No.: SDG No.: V25A
Preparation Blank Matrix (scil/water): WATER

Preparation Blank Concentration Units (ug/L or mg/kg): UG/L_

Initial
Calib. Continuing Calibration Prepa-
Blank Blank ({(ug/L) ration
Analyte (ug/L) C 1 C 2 C 3 c Blank C M
ATuminum_ 24.1__|_ 31.7_|_ 38.3_]|_ 22.0_[0 153.7%0] | |P__
Barium 3.0__|T 3.0_|T 3.0_|T 3.0_|U 3.000|T| |P__
Cadmium__ 4.0__|U 4.0_|U 4.5 | _ 4.0_|U 4.000|U|{P__
Caleium 8.0__|U 8.0_|U 8.0_|T 8.0_|U||_4311.615| ||Pp_
Chromium_ -7.4 | 6.0_|U 6.0_|U 6.0_|U 6.000|U| |P__
Iron —_-i06.5__| | -105.2 | _|__-105.8_|_|__-111.5 | -35.682|_| [P
Lead 38.0__|U 48.9 | _ 38.0_|U 38.0_|U 38.000|U||P__
Magnesium 3.0__|U 3.0_|U 3.0_,U 3.0_1|U 281.774 | _||P__
Manganese 3.0__|U 3.0_|U 3.0_|[U 3.0_|U 8.433|_||P_
silver 6.0__|U 11.8_|_ 77.2_|_ 9.0_|_ 6.520|_||p__
Sodium 19.0__|U 23.7_|_ 32.8 | 30.0_|_ 614.582| | |p__
zinc -4.5 | -4.5 | -3.7 |° -4.5 | 175.877|_||P_
FORM ITII - IN ITMO2.1
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U.S. EPA - CLP WHC-SD-WM-DP-053 REV 0
6 EPA SAMPLE NO.
DUPLICATES
V26D
Lab Name: WHC PAL Contract:
Lab Code: Case No.: 107AP SAS No.: SDG Nc.: V25A
Matrix (scil/water): WATER Level (low/med): _LOW
% Solids for Sample: _ 0.0 % Solids for Duplicate: 0.0
Concentration Units (ug/L or mg/kg dry weight): UG/L_
Control

Analyte Limit Sample (8) C|| Duplicate (D) C RPD Q M|

ATuminum _ 1151.3150( _ 1046.8950]_ 9.5_||_|P_

Barium 18.5650|_ 20.6450|_||_10.6_||_|P_

Cadmium__ 20.0000|T 20.0000 |0 N

{Calcium___ 4596.1150| _ 19692.9700|_|1_124.3_| |*|P_

Chromium_ 30.0000|U 30.0000|U _|P_

Iron 55.0000|0 55.0000|U _|P_

Lead 231.9000| _ 190.0000|U| [Z200.0_||*|P_

Magnesium 467.8600| _ 1356.8250_||__97.4_||*|P_

Manganese 15.0000|0 35.1800]_||{_200.0_||*|P_

Silver 50.9150| 60.2300|_[1__16.8 || _[P_

Sodium —_2311826.9200|_||__2319745.0950]|_ 0.3_| | |p_

Zinc 75.6050|_ 876.9050|_ || 168.3_ | |¥|pP_
FORM VI - IN ILM02.1
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WHC-SD-WM-DP-053 REy g

U.S. EPA - CLP
6 EPA SAMPLE NO.
DUPLICATES
V27D
Lab Name: WHC PAL Contract:
Lab Code: Case No.: 107AP SAS No.: SDG No.: V25A
Matrix (soil/water): WATER Level (low/med): _LOW
% Solids for Sample: __ 0.0 ¥ Solids for Duplicate: 0.
Concentration Units (ug/L or mg/kg dry weight): UG/L_
Control

Analyte Limit Sample (8) C|| Duplicate (D) C RPD ol M

Aluminum_ 1294.2050] 877.9200_||_38.3_{|*|P_

Barium 15.7500 | _ 15.0000|U||_200.0_{|*|P_

Cadmium__ 20.0000|T 20.0000(U |-

Calecium__ 10442.8250 | _ 12171.9750|_||_15.3_||_|p_

Chromium_ 30.0000(U 30.0000|U _|P_

Iron 55.0000|U 55.0000|U NE:A

Lead 190.0000|U 190.0000|U _|p_

Magnesium 1456.8050| _ 1662.9450| |{__13.2 (| _{P_

Manganese 15.0000|T 15.8300|_||_200.0_||*|P_

Silver 50.0500] _ 36.7900{_||__30.57 | |*|p_

Sodium — 2446161.9500{ || __2427442.8750|_ 0.8_||_|P_

Zinc 234.3750{_ 430.4950|_||_59.0_||*|p_
FORM VI - IN ILMO2.1

788

0



U.S. EPA - CLP

 WHC-SD-WM-DP
6 DR 08 RREVS
DUPLICATES
V28D
Lab Name: WHC PAL Contract:
Lab Cecde: Case No.: 107AP SAS No.: SDG No.: V25A
Matrix (scil/water): WATER Level (lcw/med): LOW
% Solids for Sample: _ 0.0 % Sclids for Duplicate: 0.
Concentration Units (ug/L or mg/kg dry weight): UG/L_
Control
Analyte Limit Sample (8) C Duplicate (D} C RPD QI M
Aluminum_ 1256.4450]_ 834.5450| || _40.2_||*{T_
Barium 52.3800| _ 36.7800 | _||__35.0_|!I*|P_
Cadmium _ 20.0000(0 20.0000|T _le”
Calcium__ 112984.7950| _ 9970.9900| || 167.6_||*|P_
Chromium 30.0000|U 30.0000U0 _|P_
Iron 399.3850 | _ 55.0000|U||{_200.0_||*|P_
Lead 200.4100|_ 245.0350|_[|__20.0_ || [P_
Magnesium 6902.3300 | _ 687.8200|_|1_163.8_||*|P_
Janganese 188.5050 _ 15.0000(U|{_200.0_||*|P_
Silver 51.8500_ 45.6350|_||_12.8 || _|P_
Sodium __2336013.5950| ||_2293567.7500| _ 1.8 | " |P_
Zinc 5023.2100]|_ 300.6150(_||[T177.4” | |*|P_
FORM VI - IN ILMO2.1

783

0



U.S. EPA - CLP  whC-SD-WM-DP-053 REVO

7
LABORATCRY CONTROL SAMPLE

Lab Name: WHC_ PAL Contract:

Lab Code: Casgse No.: 107AP . 8AS No. : SDG No.: V254

Solid LCS8 Source:

Aqueous LCS Source: SST1,2,3

~ Agueous (ug/L) Solid (mg/kg)
Analyte True Found %R True Found C Limits %R
Aluminum |50000.0[58780.13}117.6_
Barium | _100000|97741.58|_97.7_ -
Cadmium__ | 100000|97104.71|_57.1_ _
Calcium__ [ 1000007]139275.6|139.3_ ~
Chromium_ |50000.0(49624.83|_99.2_ _
Iron 50000.0|50770.21|101.5_
Lead _100000/98012.47|_98.0_ ~
Magnesium|50000.0(53924.15(107.8_ ~
Manganese [50000.0(49112.33(_98.2_ _
Silver | 100000|58330.59| 58.3_ _
Sodium___ | 100000|114565.8|114.6_ "~
Zinc _100000|93231.91|_93.2

FORM VII - IN

790
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U.8. EPA - CLP

- WHC-SD-WM-DP-053 REV 0

9 EPA SAMPLE NO.
ICP SERIAL DILUTION

VZ26L
Lab Name: WHC PAL Contract:
Lab Code: Case No.: 107AP SAS No.: 8DG No.: V25A__
Matrix (soil/water): WATER Level (low/med): LOW__
Concentration Units: ug/L
Serial %
Initial Sample Dilution Differ-
Analyte Result (I) C Result (8S) C|| ence Ql M
Aluminum_ 230.26__[_ 213.44__ [ _ 7.3_||_|P_
Barium 3.7 |~ 15.00__|T||_100.0_||_|p_
Cadmium__ 4.00__|U 20.00__|U |
Calcium 919.22 | 1470.26__|_||— 89,9 | |E|p_
Chromium_ 6.00__|T 30.00__|{T P
Iron 11.00__|U 55.00__|U _|p”
Lead 46.38_ | 190.00__|u||_100.0_||_|®_
Magnesium 93.57 __|_ 235.54_ }_(|_151.7_}|_|P_
Manganese 3.00__|U 15.00__ U _|P_
Silver 10.18__ | _ 30.00__ (U |_2100.0_|{_|P_
Sodium 462365.38__|_ 456502.28 [ 1.3° || T |p”
Zinc 15.12__|_ 414.24__|_||899.9" || _|P_
FORM IX -~ IN ILM02.1
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Lab Name: WHC PAL

Lab Code:

U.s. EpA - CLP

WHC-SD-WM-DP-053 REV0

792

9 EPA SAMPLE NO.
ICP SERIAI, DILUTION
V27L
Contract:
Case No.: 107AP SAS No.: SDG No.: V25A
(soil/water): WATER Level (low/med): LOW__
Concentration Units: ug/L
Serial %
. Initial Sample Dilution Differ- .
Analyte Result (I) c Result (S) c ence QI M
Aluminum_ 258.84_ [ 308.62__| || _19.2_|{ |p_
Barium 3.15__|_ 15.00__[U|| _Teo.0_ || |p_
Cadmium_ 4.00__|U 20.00__|U _|P_
Calcium__ 2088.56 | _ 2455.05__| || _17.5_||E{p_
Chromium 6.00__|U 30.00__|U _IP_
Iron 11.00__ (U 55.00__ U _IP_
Lead 38.00__|U 190.00__|U NN
Magnesium 291.36__| 409.64 | || _40.6_||E|P_
Manganese 3.00__ (O 15.00__|U _|P_
Silver 10.01__ | 30.00 _|U||_100.0_||_|p_
Sodium 489232.39__ | _ 493648.598 _ 0.9_{|_I|P_
zZinc 46.88__ | _ 27.08 ||| _42.2_||_|p_
FORM IX - IN ILMOZ2.1



Lab Name: WHC PAL

Lab Ccde:

U.S. EPA - CLP

Matrix (soil/water):

WHC-SD-WM-DP-053 Rey g

9 - EPA SAMPLE NO.
ICP SERIAL DILUTION
VZ28L
Contract:
107AP SAS No. : SDG No.: V25A

Case No.:

WATER

Concentration Units: ug/L

Level (low/med): LOW__

Serial %
Initial Sample Dilution Differ-
Analyte Result (I) c Result (S) C ence QI M
Aluminum_ 251.29_ [_ 444.15__[_||_76.7_|{|_|P_
Barium 10.48 | 15.00__|U||_100.0_|{ |P_
Cadmium__ 4.00__|U 20.00__|U R
Calcium__ 22596.96__ | _ 23257.65__|_||___ 2.9 || |p_
Chromium_ 6.00__|U 30.00__|U _|P_
Iron 79.88__|_ 55.00__{Uj|_100.0_||_|p_
Lead 40.08__ |_ 190.00__ |U||_100.0 || _(P_
Magnesium 1380.47__ | _ 1516.20__ | _||__9.8_||_|P_
Manganese 37.70__ (_ 35.18__ | _[|___6.7_||_|P_
Silver 10.37__|_ 30.00__|U||_100.0 || |P_
Sodium___ ||__ 467202.72_ | _||__461948.08_ | _||__ 1.1 _[|_|Pp_
Zinc 1004.64 | 1002.16__ | _{|__o.2 || |p_
FORM IX - IN IL

MO2.1



7.S5. EPA - CLP

13

PREPARATION LOG WHC-SD-WM-DP-053 REV(

Lab Name: WHC_PAL ’ Contract:

Lab Code: Case No.: 107AP SAS No.: SDG No.:V25A
Method: P_
EPA
Sample Preparation{ Weight Volume
No. Date (gram) {mL)
LCS " 08/16/93__ 25 __
PB _08/16/93___ 25
V26 —08/16/93 _ 25
v26D —08/16/93__ 25
v27 —08/16/93__ 25
v27D —08/16/93__ 25 _
V28 ~08/16/93__ 25
v28D _08/16/93 25
FORM XIII - 1IN ITMO02.1
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U.

ANALYSIS RUN LOG

S. FEPA - CLP

14

WHC-SD-WM-DP-053 REV 0

Contract:

Lab Name: WHC PAL
Lab Code: Case No.: 107AP SAS No. : SDG No.:V25A
Instrument ID Number: ICP-1 Method: P_
Start Date: 09/09/93 End Date: 09/09/93
Analytes
EPA
Sample D/F Time % A|B[C|C|C|F|P|M|M|A[N|Z
No. L|A|D|A|R|E|IB|G|N{G|A|N
ICV 1.00|1321 X|IX|X|X|IX|X|XIZX|XXIZ(Z 000 T
ICB 1.0011322 Xixi{x|x|x|x|xix|x|x(x|[xtU" | U171 1T
ICSA 1.00(1324 EEREREREREERER BEREEEEEERE
RINSE 1.00(1326 BEEEREEREREEEREEEREREEREEEEEEEEEEE.
PB 1.00(1328 X[X|X|X[X| XXX X XXX U -
LCS 1.00(1331 X[X|IX|Xx|X[X|x|XI2X0% 0 U -
V26L 5.00[1335 X(x|x|x(xx|x(x|xix(x|x| Vo U -
V26D | 5.00|1337 HEEREEEREREEEEEE. NN RE.
V26A____ | 5.00|1341 REEERERERREREE REEEEREREEE
T L 5.00|1348 X BEEEEERNNEE
/D T 5.00(1351 BRI
V27A 5.00|1358 HEEEEEREEEEEE U T
ccvl 1.00(1401 X X|XIX|XIX[X| XX XX 2 D o e o e -
CCB1 1.00(1403 X X|xix|xix(x|xix|x{xx{Z U2 U -
v28L | 5.00|1405 XX (XXX (X (xxx|x)x| oo
V28D 5.00/1409 ot e e e s o e -
V282 5.00{1413 REEEEREREEEEREEEEEEEEEEEEE-
V2§ 1.00(1417 X[XIX|X|X | X | X[X[X|X|XIx| | |1 N
V26D ___1.00|1421 X|X[X[x(x[x{x|x|x)xxyx o e
V27 1.00(1427 Xlx|x{xix|xix|xIx(xix{x 2o 000 -
V27D 1.00(1431 X[X[X|X[X|X XXX XX o o
2222727 1.00(1435 AR .
V28 1.00(1440 XXX (XXX XXX
V28D 1.00|1444 X[X{x|x|x(x|x|x|x|x|x|x|_|_|_ .
cev2 1.00(1450 XIX|X|X|XIXIX[X[X[|X|X|X R EREE
CCB2 1.00/1452 xix|lx|x(lxpx|z|z|x(x|x| [ e
ICSA 1.00]1454 o e e e e
RINSE___ | 1.00(1457 REEEEEEEEEEEE .
ccv3 1.00])1459 XXX XXX X XXX e
CCB3 1.00{1501 xix(x|xxix(x|x(z\x\x(x{_| (222
FORM XIV - IN ILMO2.1
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WESTINGHOUSE HANFORD COMPANY .
:222-S LABORATORY WHC-SD-WM-DP
- -WM-DP-(
ANALYTICAL BATCH 93 REVO
Lab Segment Serial No. Customer ID:
V24-V28 BATCH #1527 107-AP
Analysis: c Sample Prep:
Icp ﬂ_’ff?,-wAJLER-DIGEST
Az
fnstrument:  WB39939 . Procedure/ Rev: LA-505-151/D-0
Technologist: TA FRAZIER h Date: 09/09/93
Starting Time: 13:00PM Temperature N/A
Ending Time: 15:15PM Chemist:  B. WELS G
_Comments: |
Description Lab ID Description Lab ID
THVINITIAL UNDIG LMCS STDS —— 11]107-AP SAM  107-AP-E [V28-8750
2| DIGESTED REAGENT BLANK - [V25-8650 12]107-AP DUP  107-AP-E |V28-8850
3| DIGESTED LMCS STD V24-8550 13 CCV,CCB ——
41107-AP  SAM  107-AP-C |V26-8750 14
51107-AP DUP  107-AP-C [V26-8850 15
6|107-AP POST SPK 107-AP-C — 16
7/107-AP  SAM  107-AP-D |V27-8750 17 i
81107-AP DUP  107-AP-D |v27-8850 18 i
91107-AP POST SPK 107-AP-D ———— 19
10 CCV,CCB ———— 20
Standard Primary Book No. | Second Book No. {Third Book No. and Final Vol. of
Type and Aliquot Vol. and Aliquot Vol. Aliquot Vol. Standard
ICPSST4 (CCV) |25N10C  DIRECT DIRECT
SPIKE - ICPSST4 [25N10C 1ML 5ML
2 ERES .
e

© A-6000-881 (03/92) .



INDUCTIVELY COUPLED PLASKA ANALYSIS - ACID DIGESTION

WHC-SD-WM-DP-053 REV 0

. Senal No Sample Point Cate Time issued Prignty
Y 25.-8650| 107-AP 8- 3-93 8:38 25
, Determinaticn Methoe Siangare Aesult Units Charge Code Reruns
I i1cp LA-505-151 |uG/ML N1L1i7 0
I Sample S8 Customer 1D
? f\tﬂé‘a}— BLK
Remarks. Calculanons, Resully:
REAGENT BLANK
COMPLETED.2 | 2.[93
SEE WARD'S PACKAGE
/m ﬂ ”‘7{ 2 ]
L Ana’ = L’A;@‘;ili);_i Analyst - 3 Analyst - 4_'__((/)’}@5«9“—?‘
|
) 9_/0/‘33
Data T:me Compieted Lag Una Mgr
Y5/93 | 15150~ | Lra .
I [ 54.6 G-83)
] Aeteh 1S3
Serial No Sample Point Oate Tima issuea Prionty
] {V 24.-8550( 107-AP 8- 3-93 8:31 25
i Determination Methoo Standara Resull Uniis Charge Cooe Reruns
ICP LA-505-151 |% RECOVERY [N1L17 0
Sampie Size 73/ = o - . Customer 1D
? 25l eSS L afe ot o STD

Remasks Calcuiations Results

Un

l=t STD DigestedQSTD
- Drack

Leprssrd  gseoc

COMPLETED.Z/Z |Z3

SEE WARD'S

PACKAGE

346800

BEST AVAILABLE COPY

S
QZZ£QQ;£2§ g v,
Ans e 2 Angtyst - 3 Analysi - 4 Analyst- §
1Y Mg Hrs HHry Hre
Y/
Dale/ Time Compieted Lab Unit Mgr .
. [
7_9/9..? ‘ )5' /5'a/v~ -

797




INDUCTIVELY COUPLED PLASMA ANALYSIS - ACID DIGESTION

Seral Ne

Sample Point

WHC-SD-WM-DP-053 REV 0

Date

Time Issued Prionty
v 26.-875C) 107-AP 8- 3-83 8:45 25
Dezermination Merhog- Stancard Result Units Charge Code Reruns
ICP LA-505-151 uG,/ML N1L17 0
Sample Sz DF I 5 Customer 10
? Sl iv ASml 'lmp LN Sm,Q\ 107-AP-C
Remarks. Calculations, Resulls' ~
COMPLETEDZL | Z |23
SEE WARD'S PACKAGE
A o AP
20 2 (L LR LRAL
L Analyst @’- 2 Analyst - 3 Analyst - 4 Anatyst - §
)
— g Hrs wrs Hrg Hrg
| Yyals
Date Time Completed Lap Unit Mgr L
7/9 93 515 ar— W_C 2 b
v 54.5800- 0-a%
Serial No Sample Point Date Time Issued Priorty
Vv 26.-8850) 107-AP B- 3-83 8:45 25
Determinanon Meihod Stancard Resutl Uratg Cnarge Code Reruny
ICP LA-505-151 uz /ML N1L17 0
Sample Sze 3Lz o Customer 1D
? St e A 1R n 5] 107-AP-C
Remarks. Caiculations. Results ©

[}

DUPLICATE SAMPLE

COMPLETEDZ|Z.}Z3
SEE WARD'S PACKAGE

[s]
LA
Anaiyst - 3 Analyst - 4 Analyst - %
Hrs s Hig

5(9/73

T.me Compieted

/5. ijvmm

Lab Umi tAgr

Lo tille (

BEST AVAILABLE COPY

7

-t
2

54-68 1R XA

o

738




INDUCTIVELY COUPLED PLASMA ANALYSIS - ACID DIGESTION

WHC-SD-WM-DP-053 REV 0

Seriat No Sample Point Date Time Issued Prisnity
Vv 27.-8750] 107-AP 8- 3-93 8:55 25
Determination Metnod Siandarg Result LUnits Charge Code Reruns
ICP LA-505-151 uG /ML N1L17 0
Sample ¢ O~ = § Customer 10

2 St i Pl =D in B 107-AP-D

i Remarks. Calcuistions, Results

4

COMPLETEDZ | 9|23
SEE WARD'S PACKAGE

Time Compieted

} 5 :/\?}u-—'

Lab Unit Mgr

9/9/33

=
_%ﬂm %%jlﬂ/\)
- - @-2 Analyst - 3 Analyst - 4 Analyst- 5
T Hrs Hrs Hrg 1) Ll
[
] ?/0/?3.

Senal No Sample Poim Cate Time Issued Priotny
! v 27.-8850| 107-AP 8- 3-83 8:55 25
: Determination Method. Stancard Result Unity Crarge Code RAerung
ICP LA-505-151 uG,/ML NiL17 0
Sample Suze S 5 Customer 1D
? St W Psal ot en 5.9 107-AP-D

4

Remarny, Carcutahons. Results

DUPLICATE SAMPLE

COMPLETEDZ|.Z|Z3
SEE WARD'S PACKAGE

] o
F4 ¢ An 4: 2

(Aot

Anatyst - 3

Analyst -4

Angtyst - 5

-

Hrg

Hrs

Mg

%/5/93

Time Comgieted

/3130~

Lab Urit Mgr
»

BEST AVAILABLE COPY

Yol

7’339




INDUCTIVELY COUPLED PLASMA ANALYSIS - ACID DIGESTION

WHC-SD-WM-DP-053 REV 0

Seral No Sample Point Cate Time |ssued Priorty
v 28.-8750| 107-A? 8- 3-83 8:57 25
Determinaticn Meihoa Stancard Resyll Unmits Charge Coge Rerung
ICP LA-505-151 uG,/ML NiL17 9]
Sample S2e DF S Customer |D

? St v 2o ImE tn B 107-AP-E

Remarks. Calcutaions,

Results’

COMPLETEDZ ] Z 123
SEE WARD'S PACKAGE

CZQ& %C//ﬁi(ﬁy

Andtyst - 3

Analys! - 4

Analyst - §

HHry

Time Compieted

Lap Unir Mg

[ 5/afos

1S 15y~
7

Senal No Sampie Point Daze Time Issued Priorty
v 28.-8850| 107-AP E- 3-83 B:57 29
Determimation Method Stangard Resull Units Cnarge Code Reruns
ICP LA-505-~151 ulz/ML N1L17 0
Sarle Sze AL = > ] Custorner 1D

? 5/{‘- o 73’.-'(.\"1*1.;067\,5719 107-4P-E

Aermarkg. Caicylanors, Resulls

DUPLICATE SAMPLE

COMPLETED.Z]7 | Z5
SEE WARD'S PACKAGE

O
ijg;zcuzgségz,lxiﬁfﬁ*ﬂ
(Y N rah iy 2 Analyst - 3 Anplyst - & Analyst -5
_ ]
- Hrg - Hrs Hry My Hes
/093
ony / Time Corrleled L3l Lni Mgs ! ! 5
') f e
99/93 115154, 1¢ %

BEST AVAILABLE COPY

54-6800- (AN0-83)

820




Identity 1: WP-284 Identity 2: WP-284 1:18 PM September 9, 1993

zaSk ':a::i;h:ufgs 1.0000 Solution Volume : 1.00 WHC‘SD“WM'DP-Oss REVO

Q ak Integrations : 3 Off-Peak Integrations : 1

ir Sr Bi Si Al Co Cu Li
{ppb) {ppb) {ppb) {ppb) « {ppb) (ppb} (ppb) (ppb)
Mean -5.633 0.473 -40.359 386.739 170.897 41,035 9.720 0.655
s.D. 2.713 0.188 16.625 2.403 5.332 3.152 0.760 0.675
% R.S.D. 48.155 39.736 41.193 0.621 3.237 7.682 7.822 102,988
n Ni La Fe Ca cr Nd U
(ppb) {ppb} {ppb) {ppb} (ppb) (ppb) {ppb) {ppb)
Mean 3.972 18.368 10.771 -82.228 26.262 7.678 5.051 89.215
s.D. 0.274 2.665 2.344 4,205 0.220 1.229 13.740 26.227
% R.S.D. 6.889 14.510 21.761 5.114 0.838 16.000 272.001 29.397
Ce sm Ba P S Mg ’ As Na
{ppb) (ppb) {(ppb) (ppb) {ppb) {ppb} (ppb) {ppb)
Mean -13.100 3.527 29.091 -2.921 10,095 0.176 21,171 126.218 .
s.0. 3.779 11.226 0.116 20.434 10.905 0.102 7.116 2.470 P
% R.S.D. 28,848 318.276 0.397 699,475 108.031 57.733 33.613 1.957 E;;
Mo Se Ag Pb 1i cd B K i
(ppb) {ppb) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb)
Mean -0.988 -3.164 0.029 63.665 0.235 11.240 38.301 121.467
$.D. 2.872 7.639 0.799 12.922 0.538 0.314 4,045 30.490
% D. 290.691 261.443 2778.572 20.296 228.488 2.796 10.560 25.101
Mn sb v Be Tl
{ppb) {ppb} {ppb) (peb) (ppb)
Mean 12.776 -5.021 126.102 29.848 7.558
s.D. 0.274 24.204 1.297 0.635 20.530
% R.S.D. 2.141 482.018 1.029 2.127 271.645

SIGNATURE BELOW REPRESENTS CHEMICAL TECHNOLOGIST/CHEMIST THAT
COMPLETED/VERIFIED THE CALIBRATION/ANALYSIS ON PAGES TO sil -
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ldentity 1: ICV Identity 2: Quality Control 1:20 PM September 9, 1993
Task name : TWC93
Sample Weight :

On-Peak Integrations : 3

WHC-SD-WM-DP-053 *Rey g

NN

1.0000 Solution Volume : 1.00
Off-Peak Integrations : 1

N VA VS VI \

Zr Bi S Al Co Cu Li
(ppb) (ppb} (ppb) {pRb} (ppb} (ppb) (ppb) (peb)
Mean 4932.430 5128.739 4736.306 5763.580 4885.111 4864.315 4849.719 5040.319
S.D. 12.170 13.824 B.44T 13.522 16.250 9.127 15.514 24.700
% R.S.D. 0.247 0.270 0.178 0.235 0.333 0.188 0.322 0.490
\’ n i \’ La \"Fe \'Ca \‘/Cr \’Nd U
(ppb) (pph) {ppb) {ppb) {ppb)} tppb) (ppb) {ppb)
Mean 4941,063. 4926.127 5268.155 S029.323 5265.091 4979.,990 5038.132 -16.521
$.D. 28.064 11.626 2.3 24 446 16.308 15,324 36.985 40.062
% R.S.D. 0.568 0.236 0.045 0.4B86 0.310 0.308 0.734 242.487
\JCe N Sm \¢3a \P \'S \‘Mg \As \"Ha
{ppb) (ppb) {ppb) {ppb) {ppb) {ppb) (ppb) (ppb)
Mean 4831.907 5060.292 5002.643 5502.628 5043.744 4898.148 4950.507 5068.965
$.D. 3.993 8.565 12.996 108.982 60.602 12.001 43651 32.427
% R.S.D. 0.083 0.169 0.260 1.981 1.202 0.245 0.882 0.640
L J Py
\" Mo Se \IAg \JPb \"Ti \ﬂ'Cd \JB \} K
{ppb) {ppb) (ppb) (ppb) (ppb} (ppb) (ppb) {ppb)
Mean 4959.807 2851,235 4943.032 4917.942 4818.765 4892.171 4942.744 5007.597
§.D. 18.602 13.265 12.952 14.415 12.926 18.442 16.3%4 43.640
% R.S.D. 0.375 0.465 0.262 0.293 0.268 0,377 0.332 0.871
\’ Mn \Sb \7\1 \J Be \f Tl
(prb) (ppb) (ppb) (ppb) (ppb)
Mean 4910.242 4668,222 4784.,518 5059.581 4604 ,333
s.D. 11.370 36.711 12.659 16,293 9.005
% R.S.D. 0.232 0.786 0.265 0.322 0.196




Identity 1: ICB Identity 2: Quality Control 1:22 PM September 9, 1993
Task name : TWC93

Sample Wefght : 1.0000 solution volume : 1.00 WHC-SD-WM-DP-053 REVO
f ak Integrations : 3  Off-Peak Integrations : 1
Zr sr Bi Si Al Co Cu Li
{ppb) {ppb) {ppb) {ppb) (ppb) {ppb) (ppb) {ppb)
Mean -2.310 1.629 -2.399 6.389 24.062 3.324 0.377 1.310
§.0. 313 0.495 19.634 2.364 20.424 1.542 1.437 0.764
% R.S.D. 135.570 30.410 818.273 37.003 84,879 66.391 381.4%94 58.459
Zn Ni La Fe Ca cr Nd u
{ppb) (ppb) {ppb} {ppb) (pph} (ppb) (ppb) (ppb)
Mean -4.5936 0.819 10.782 -106.538 -3.022 -7.371 0.031 118.953
s.D. 0.847 1.363 6.194 3.212 0.582 3.0Mm 20.944 78.680
X R.S.D. 18,661 166,440 57.447 3.0%4 19.254 41,667 67887.144 66,144
Ce Sm Ba P S Mg AS Na
{ppb) (ppb) {ppb) (ppb) {ppb) (peb) (ppb) (ppb}
Mean -15.306 -17.853 2.047 -h2.247 -12.261 1.529 9.964 6.630
s.D. 23.104 20.204 ' 0.626 18.021 8.243 0.444 6.124 5.47C
% R.S.D. 150.945 113.170 30.578 42.657 67.230 29.038 61,456 82.492
Mo Se Ag Pb Ti cd B K
{ppb) {ppb) {ppb) (ppb) (ppb) (ppb) (ppb) (ppb)
Mean 9.835 -35.316 0.013 29.720 2.641 3.995 10.951 90.246
s.D. 2.626 8.535 1.980 12.490 0.708 1.93 1.212 37.643
% R.S.D. 26.704 24,169 15373.385 42.025 26.810 48.327 11.072 41.712
Mn sb v Be Tt
{ppb) (ppb) {ppb) (ppb) " (ppb)
Mean 1.766 -37.209 0.708 2.186 -4.289
s.D. 0.277 12.195 1.123 0.385 39.776
% R.S.D. 15.683 32.776 158,661 17.425 927.475

803



Identity 1: ICSA-1 Identity 2: ICSA 1:24 PM September 9, 1993
Task name : TWC93

Sample Weight : 1.0000 Solution Volume : 1.00 WHC‘SD'WM"DP‘OSS REVO )

On-Peak Integrations : 3 Off-Peak Integrations : 1

ir Sr Bi Si Al Co Cu Li
(ppb) (ppb) {ppb) {ppb) (ppb3 (ppbk) (ppb) (ppb)
Mean 0.656 0.037 14.424 38.046 17.257 -3.143 0.941 0.505
S.D. 2.579 0.205 17.33¢9 4,769 3.551 2.570 0.543 0.532
% R.S.D. 393.09M 550.733 120.207 12.53% 20.579 81.793 57.712 58.812
Zn Ni La Fe Ca cr Nd u
(ppb) (ppb) (ppb) (ppb) (ppb) (ppb) {ppb) {ppb)
Mean -4,28B8 -3.146 12.062 -99.510 17.134 -3.174 29.278 . 247.819 iy
s.D. 0.305 0.981 3.994 5.997 0.085 2.753 25.630 43.209
% R.S.D, 7.120 31.195 33.112 6.026 0.496 86.738 87.542 17.436 j:f'
Ce -Sm Ba P S Mg As Na
{ppb) {ppb) {ppb) (ppb) (ppb) (ppb) {ppb) (prb)
Mean 16.026 -34.482 2.054 -26.517 24668 1.000 -3.757 435922.519
s.D. 4545 11.226 0.236 42,537 10.958 0.102 5.722 1504.626
% R.S5.D. 28.362 32.558 11.51% 160,416 44,422 10.188 152.310 0.345
Mo Se Ag Pb Ti Cd B K
(ppb) {ppb) (ppb) (ppb) (ppb) (ppb) {ppb) (ppb}
Mean 2.678 -20.634 1.682 - 10.478 0.895 1.797 5.450 124.936
$.D. 1.559 - 4.914 0.295 $5.532 0.708 2.099 2.250 7.949
% R.S.D. 58.188 23.8%4 17.515 52.793 7?.119 116.786 41,283 6.362
Mn sk v Be Tl
(ppb) (ppi) (ppb) (ppb) {ppb)
Mean 0.383 -41,232 2.548 0.757 98.490
5.0. 0.209 14,885 1.607 0.252 21.141
% R.S.D. 54.557 36.101 63,090 33,333 21.465

804




Identity 1: XXX Identity 2: Rinse 1:26 PM September ¢, 1993
Task name : TWCS3 '

Sample Weight : 1.0000 Solution Volume : 1.00 A " ‘
o k Integrations : 3 Off-Peak Integrations : 1 WHC-SD WM DP'053 HEVO
r Sr Bi Si Al Lo Cu Li
(ppb) (ppb) (ppb) {ppk) . {ppb> {ppk) (ppb) (ppb)
Mean -0.894 -0.274 -11.225 12.525 15.127 -2.055 0.251 0.343
s.D. 0.446 0.254 12.023 2.080 1.979 0.3463 0.326 0.329
% R.S.D. 49.919 92.821 107.115 16.603 13.081 17.647 129.706 95.729
Zn Ni La Fe Ca cr Nd u
(ppb) {ppb> (ppb) {ppb) {ppb) (ppb) (ppb) {ppb)
Mean -6.748 2.333 12.164 -110.571 -7.692 -5.835 -15.190 264,515
s.D. 0.310 4.101 0.030 3.013 0.083 1.536 13.060 28.616
% R.8.D. 4.598 175.772 0.245 2.725 1.084 26.316 85.979 11.703
Ce Sm Ba p S Mg As Na
(ppb) (ppb) (ppb) (ppb} (ppb) {ppb) {ppb) (ppo)
Mean 24.039 -15.477 0.798 -85.505 -13.555 -0.294 -9.977 110.155
s.D. 5.775 4,945 0.255 47.190 9.060 0.000 3.893 26.139
% R.S.D. 24,024 31.951 31.926 55.191 66.836 0.000 39.026 23.729
Mo Se Ag Pb Ti Cd B . K
{ppb) (ppb) {ppb} (ppb) {(ppb) (ppb) (ppb) ; (pph)
Mean 1.243 -54.705 -0.260 36.255 1.904 2.309 4.900 159.627
s.D. 2.571 6,509 0,404 4,887 0.682 - 0.873 1.394 10.407
% R.S.D. 206.795 11,899 155,726 13.479 35.827 37.819 28.442 6.520
Mh Sh v Be Ti
(ppb) (ppb) (ppb) (ppb) © (ppb)
Mean 0.348 -62.356 0.708 0.757 99.894
s.D. 0.405 50.6% 1.123 0.000 26.020
% R.S.D. 116.581 81.170 158.661 0.000 26.048

805



Identity 1: v25 Dig Blk 107-AP ldentity 2: Direct Acid Digest . 1:28 PM September 9, 1993
Task name : TWCY3

Sample Weight ¢ 1.0000 Solution Volume : 1.00
On-Peak Integrations : 3 Off-Peak Integrations : 1 WHC.SD'WM'DP'oss HEVO
ir Sr Bi Si At Co Cu Li
{ppb) {ppb) (ppb) (ppk) {ppb) {ppb) (ppb) (ppb)
Mean 7.655 5.547 40.314 1949899 153.790 1.450 10.033 1.997
s.D. 8.982 1.066 42.077 27.0358 34.384 4. 846 3.776 3.270
% R.5.D. 117.33%9 19.219 104.375 1.387 22.358 334,090 37.639 163.802
in Ni La Fe Ca cr Nd v
{ppb) (ppb) (ppb) (ppb) (ppb) (ppb} {ppb) ; (ppb)
Mean 175.877 7.859 13.418 -35.682 . 4311.615 -0.614 25.368 | 555.115
S.0. 2.113 3.5%96 8.318 5.234 29.791 4,768 43.708 550.761
% R.S.D. 1,202 ’ 45.750 61.990 14.669 0.6%1 776,213 172.297 99.216
Ce Sm Ba P S Mg As Na
(ppb) (ppb) {ppb) (ppb) (ppb) (ppb) (ppb) (ppb)
Mean 72.695 -291.042 2.6%0 ~57.977 ' 26.235 281.775 21.677 614.582
g.D. 105.646 111.026 2.464 29.6%90 18.095 1.836 5.83% 49.034
A R.S.D. 145.328 38.148 91.599 51.210 68,972 0,652 26.935 7.978
Mo Se Ag Pb Ti Cd B K
{ppb) (ppb) {ppb) (ppb) (ppb} (ppb) (ppb) (ppb}
Mean 4.485 3.178 6.520 21.229 4.736 3.182 164,055 216.866
5.0. 2.958 49.000 - 6.285 29.539 3.953 3.620 3.208 107.526
% R.S.D. 65.963 1542.030 96.3%94 139.146 83.454 113.748 1.955 49,582
Mn Sh v Be Tl
(ppb) {ppb) {ppb} (ppb) (ppb)
Mean 8.433 40.243 3.256 0.925 200.319
§.D. 0.598 35.747 7.403 D.146 187.353
% R.S5.D. 7.086 88.829 227.395 15,746 93.527

8C6




Identity 1: v24 Dig Std 2.5-25ml Identity 2: 13N10C,21BA&C,14N10Q 1:31 PM September 9, 1993
Task name : TWC93

Sample Weight : 1.0000 solution Volume : 1.00 WHC-SD-WM-DP-053 REVO

o ik Integrations : 3 Off-Peak Integrations : 1

ir sr Bi 53 Al to Cu Li
(ppb) (ppb) (ppb) (ppb) (ppb) (ppb) {ppb) {ppb)
Mean 10004.114 9746.257 9220.897 27184 2644 5878.013 9514.271 4736.539 9418.613
$.D. 142.803 96.658 146.807 382.723 92.188 177.585 28.600 26.988
% R.S.D. 1.427 0.992 1.5%92 1.408 _1.568 1.867 0.604 0.287
Zn Ni La Fe Ca cr Nd U
(ppb) (ppb) {ppb) {PPb) (ppb) {ppb) {ppb) (ppb}
Mean 9323. 191 5017.6%6 10098.947 5077.021 13927.561 4962.483 9866.570 9978.853
$.D. 110.273 109.297 131.352 84.353 142.782 108.106 112.401 640,148
% R.S.D. 1.183 2.178 1.30% 1.661 1.025 2.178 1.139 6.415
Ce Sm Ba P S Mg As Na
(ppb) (ppb} (ppb) (ppb) (ppbk) {ppb} (ppb) (ppb)
Mean 9505.014 9203.261 9774.158 10418.297 4847,982 5392.415 4929.565 11456,582
s.D. 236.877 187.849 79.548 491,598 113.612 91.298 85.852 57.963
% R.S.D. 2.492 2.041 0.814 4.719 2.343 1.693 1.742 0.506
Mo Se Ag Pb Ti Cd 8 K
{ppb) ¢ppb) {ppb) {ppb) (ppb) (ppb) (ppb) (PRL)
Mean 10004 .955 2879.467 5833.05¢9 9801.247 4950.268 9710.471 6343 ,684 4100.446
s.D. 192.320 101.992 46,299 236.202 66.411 212.691 60.721 122.735
% R.S.D. 1.922 3.542 0.7%9% 2.410 1.342 2.190 0.957 2.993
Mn sb v Be Tl
(ppb} (ppb) {ppl) (ppb) - (ppb)
Mean 4911.233 5137.960 14021.078 10097.637 3496.917
s.D. 79.508 45.398 164.887 160.568 199.687
%X R.S.D. 1.619 0.884 1.645 1.590 5.710

] 8G'?
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identity 1: v26 Sam 107-AP-C Identity 2: 5ml in 25ml Acid Dig 1:34 PM September 9, 1993
Task neme : TWC®3
Sample Weight : 1.0000 Solution Volume : 1.00
On-Peak Integrations : 3 Off-Peak Integrations : 1 WHC'SD‘WM‘DP‘OSS REVO
ir Sr Bi Si Al Co Cu Li
. (ppb) (ppb) {ppb) (ppb) (ppb) (ppb) {ppb) (ppb)
Mean -2.056 1.443 -5.371 1225.281 42.688 1.269 0.251 0.156
s.D. 0.894 0.151 19.332 3.947 2.102 2.604 0.326 0.602
% R.S.D. 43,486 10.452 359.949 ¢6.322 4.923 205.206 129.706 385.303
n Ni La Fe ca cr Nd U 14
(ppb) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb) tppb)
Mean 82.849 -0.564 16.224 -100.547 294.052 2.764 -23.192 102.432
s.D. 4,580 3.013 4.060 3.404 1.105 2.128 8.667 49.893
% R.5.D. 5.528 533.776 25.024 3,386 0.376 76.980 37.3&9 48.709
Ce sm Ba P S Mg As Na
{ppb} (ppb) {ppb) (ppb) (ppb) (ppb) (ppb) . {ppb)
Mean 1,439 -44. 776 1.483 826,844 + 470.408 47.109 0.728 91300.457
s.D. 16.963 16,629 0.361 41.432 10.880 0.102 8.154 598.888
% R.S.D. 1178.495 37.138 24.311 5.011 2.313 0.216 1119.893 0.656
Mo Se Ag Pb Ti cd B K
{ppb) (ppb} (ppb) {ppb) (ppb) (ppb) {ppb) (ppb)
Mean 3.7%1 -14.804 1.518 9.027 0.585 3.433 94.603 3118.710
S.D. 1.119 4,909 1.221 5.520 0.242 1.626 1.604 41,737
% R.S.D. 29.522 33.158 80.461 61.151 41.455 47.359 1.695 1.338
Mn Sb v Be Tl
(ppb) (ppb) (ppb) (ppb} (ppb)
Mean 0.505 -59.338 -0.424 1.093 -11.733
5.D. 0.317 57.992 1.365 0.291 15,855
% R.S.D. 62.708 97.732 321.739 26.647 135.127 : i

8C8
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Identity 1: v26 Dup 107-AP-C Identity 2: 5ml in 25ml Acid Dig ©1:37 PM September 9, 1993
Task name : TWCY3 .
Sample Weight 1.0000 Solution Volume : 1.00 WHO‘SD'WM'DP‘OSS REVO
ak Integrations : 3  Off-Peak Integrations : 1 ’
Ir Sr Bi Si al Co Cu Li
(ppb) (ppb) (ppb) (prk) {prb) {prb} (ppb) (pph)
Mean -1.020 2.040 -19.780 1129.653 47.177 2.055 -1.003 0.250
s.D. 1.342 0.078 15.945 10.734 5.711 1.1C8 1.036 0.30M
% R.S.D. 131.578 3.808 80.616 0.950 12,105 53.913 103.306 120,459
Zn Ni La Fe Ca cr Nd u
(ppb) {ppb) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb)
Mean 63.124 4.094 13.456 -92.713 965.031 -2.355 8.872 132.170
$.D. 0.295 2.378 4,662 3.530 1.450 3.030 4.105 63.730
% R.S.D. 0.468 58.083 34,647 3.5808 0.150 128.684 46,262 48.218
Ce Sm Ba P S Mg As Na
(ppb) {ppb) (ppb) (ppl) {ppb) (ppb) (ppb} (ppb)
Mean 11.619 -110.49% 1.315 948.752 532.814 99.512 -6.094 93435.848
s.D. 18.313 5.486 0.373 24.559 5.534 0.102 6.875 206,539
% R.S.D. 157.620 4,965 28.392 2.589 1.03¢% 0.102 112.806 0.221
Mo Se Ag Pb Ti cd B K
{(ppb) (ppb? (ppb), (ppb} (ppb) (ppb) (ppb) (ppb}
Mean 0,074 -2.667 1.601 17.098 0.662 -0,099 71.152 3285.223
§.D.. 2.606 37.599 0.770 3.480 1.015 0.668 0.937 23.464
% R.S.D. 3516.470 1409.576 48.112 20.351 153.263 671.462 1.317 0.714
Mn sb v Be Tt
(ppb) (ppb} (ppb) (ppb) - (ppb)
Mean 1.404 -34.191 -1.698 0.084 32.193
s.D. 0.50% 6.282 0.649 0.291 15.751
% R.S.D. 36.227 18.372 38.197 346,340 48.926

8CI
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. Identity 1:7V8Z, \S‘m]\ 107-AP-D lIdentity 2: 5ml in 25ml-1ml in & 1:41 PM September 9, 1993
Task name : TWCY3
Sample Weight : 1.0000 Solution Volume : 1.00 ‘M“
On-Peak Integrations : 3  Off-Peak Integrations : 1 C-SD'WM'DP'OSS REVO
ir sr Bi Si al Co Cu Li
(ppk) {pph) (ppb) (ppb) (ppk) (ppb) (ppb) (ppb)
Mean 989,627 1031.993 910.227 2575.100 1023.897 977.275 978,121 1003.273
S.D. 2.805 2.330 16.883 4.362 10.393 2.722 2.505 3.354
% R.S.D. 0.283 0.226 1.855 0.169 1.015 0.278 0.256 0.334
in Ni L{a Fe Ca cr Nd U
(ppb} (ppb} (ppb) (ppb) {ppb) {ppb} (ppb) {ppb) 4 RN
Mean 974.807 986.671 1060.618 925.312 1334,339 997.75% 1017.227 138,779 Q;;a‘f‘
s.D. 3.063 5.677 8.037 1.728 3.462 4.475 20.839 26.227
% R.S.D. 0.314 0.575 0.758 0.187 0.259 0,449 2.049 18.898
Ce Sm Ba P S Mg As Na
(ppb) (ppb) (ppb) (ppb) (ppb) (ppb? (ppb) {ppb)
Mean 989.270 598.093 1005.233 1935.818 - 1441.470 1034 .055 1003.093 93069.714
s.D. 10.978 7.127 2.608 37.924 19.663 2.869 20.689 265.921
X R.S.D. i.110 0.714 0.259 1.95¢9 1.364 0.277 2.062 0.286
Mo Se Ag Pb Ti cd : 8 K
{ppb) {ppb) (ppl) (ppb) (ppb) (ppb) (ppb) (ppb)
Mean 994.625 533.850 638,830 989.763 69 . 769 977.186 1086.982 4159.419
5.D. 6.790 13.047 7.372 35.487 2.859 6,953 2.240 25.668
% R.S.D. 0.4683 2.404 1.154 3.585 0.295 0.711 0.206 0.617
Mn Sb v Be Tl
{prb) {ppb) (ppb) (ppb) {ppb)
Mean 984.779 929.426 961.121 1020.139 960,086
$.D. 3.885 26.821 2.364 2.576 36.458
% R.S.D. 0.3%4 2.886 0.246 0.253 3.797

810
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SAM A-:&"LH‘i 3

Identity 1: V27 }ug 107-AP-D Identity 2: Smi in 25ml-1ml Tn%§ 1:44 PM September 9, 1993
Task name : TWCS3 i
samole Weight : 1.0000 Solution Voiume : 1.00 )
o] % Integrations : 3 Off-Peak Integrations : 1 WHC'SD'WM'DP’OSS REVO
r sr Bi $i Al to Cu Li
(ppk) (ppb) (ppb) (prb} (ppb) - {ppb) (ppb) (ppb)
Mean -1.279 1.032 -1.875 1387.563 61.724 -2.659 - 1.693 1.809
$.D. 2.722 0.108 16.480 9.947 : 6.957 1.922 0,928 0.849
% R.S.D. 212.893 10.434 878.746 0.717 11.270 72.264 54,797 46.929
Zn Ni La Fe Ca tr Nd U
(ppb) (ppb) (ppb) (pph) (ppb) {ppb) (ppb) (ppb)
Mean 5.416 3.402 12.043 -102.275 491.011 -2.969 37.841 158.604
§.D. 0.385 2.930 10.689 2.610 1.532 4,651 2.002 85.418
% R.S.D. 7.108 86.110 8B.761 2.551 0.312 156.660 23.788 54.486
Ce Sm Ba P S Mg As Na
(ppb) (ppb) (ppb) {ppb) (ppb) (ppb) (ppb) (ppb)
Mean 30.564 -28.939 o 740.328 37.221 B1.927 18.244 PB72Y. 797
S.D. 15.284 10.712 0.431 31.214 18.976 0.353 5.625 341.810
% R.5.D. 50.007 37.016 36.833 4.216 50.983 0.431 30.831 0.346 s
Mo Se Ag Pb Ti cd B K
{ppb) (ppb? (ppb) {ppb} (ppb) (ppb) {ppb) (ppb)
Mean ‘ -0.689 -42.565 1.425 10.082 0.391 0.041 159,505 3167.276
S.D. 1.293 - 5.311 0.296 - 4.078 0.904 0.974 2.329 36.051
% R.S.D. 187.602 12.477 20.786 40.455 231.533 2375.465 1.460 1.138
Mn sb v Be Tl
(ppb) (ppb) (ppb) (ppb) + {ppb)
Nean 1.104 -24.133 1.133 0.168 89.424
$.D. 0.398 26.821 0.849 0.2%1 44,100
% R.5.D. 36.086 111.139 74.973 173.188 49,316

811



ldentity 1: ¥27 Dup 1G7-AP-D ldentity 2: Sml in 25ml-Tml in 4 1:51 PM September 9, 1993
Task name : TWCF3 .
Sample Wefght :  1.0000 Sotution Volume : 1,00 WHC-SD-WM-DP-053 REV0
On-Peak Integrations : 3 Off-Peak Integrations : 1 ’ ‘

r sr Bi Si Al Co Cu Li
(ppb) (ppb) (ppb} (ppb) {ppb) ~ {ppb) (ppb) (ppb)
Mean -0.890 1.604 -7.717 1256.437 36.131 0.242 3.700 1.591
s.D. 1.35¢9 0.114 17.673 6.148 8.350 3.413 0.287 0.648
% R.5.D. 152.791 - 7.105 229.010 0.489 23.110 1411.851 7.766 40,750
Zn Ni La Fe Ca cr Nd u
(ppb) (ppb) (ppb) (ppb) (peb) {ppb) (ppb) (ppb)
Mean 16.452 3.779 5.277 -96,169 593.018 1.024 51.083 204,854
s.D. 0.155 0.289 2.368 2.249 0.837 3.961 15.698 26.947
% R.S.D. 0.950 7.655 44,876 2.338 0,141 386.910 30.729 12.477
Ce sm Ba P $ Mg As Na
(ppb} (ppb) {ppb) (ppt») (ppb) (ppb) {ppb) (ppb)
Hean 28.3469 -29.731 1.371 838.641 ) 61,808 91.396 -4.614 96552.697
s.D. 4.370 10.712 0.304 41.432 11.167 0.102 4.721 250,176
% R.S.D. 15,403 36.030 22,209 4,940 18.067 0.1 102.324 0.259
Mo Se Ag Pb Ti Cd B K
{ppb) (ppb) (ppb) (ppb) (ppb) {ppb) (ppb) (ppb)
Mean -0.046 1.870 1.689 19.742 1.438 1.195 10.851 3115.241
s.D. 1.661 11.198 0.620 13.189 0.485 1.799 1,282 10.407
% R.S.D. 3638.526 598.777 36,681 66.807 33.698 150.569 11.812 0.334
Mn $b v Be Tl
(ppb) (ppb) (ppb) (ppb) (ppb)
Mean 1.612 11.073 1.557 1.093 &7.352
S.p. 0.357 28.521 1.531 0.385 20,824
% R.S.D, 22.123 257.585 98.310 35.250 30.918

81<




Identity 1: V27 P.Spk - 107-AP-D Identity 2: Sml in 25ml-Tml in 4 1:56 PM September 9, 1993
Task name : TWCY3

Samole Weight : 1.0000 Solution Volume : 1.00
ak Integrations : 3 Off-Peak Integrations : 1 WHC‘SD'WM'DP'053 REVO
ir sr 81 $i Al Co Cu Li
(ppb) (prb} (ppb) {ppb) (ppb) (pph) {ppb) (ppb)
Mean 987.025 1032.752 942.284 2741.989 1042.331 973.407 980.441 1010.572
S.D. 1.914 2.548 28.352 3.171 ' 7.408 4.920 2.643 2.638
% R.S.D. 0.194 0.247 3.009 0.116 0.711 0.505 0.270 0.261
In Ni La Fe Ca tr Nd U
(ppb) (ppb) (ppb) (ppb) (ppb3 (ppb) (ppb) (ppb)
Mean 970.451 - 980,952 1060.654 926.579 1576.958 995.916 1001.553 138.779
S.D. 3.108 10.150 4.027 14.185 4,556 2.222 14.825 55.192
% R.5.D. 0.320 - 4.035 0.380 1.531 0.289 0.223 1.480 39.770
Ce Sm Ba P s Mg As Na
{ppb) {ppk} (ppb) (ppb) (ppb) (ppb) {ppb} {ppb)
Mean 976.880 991.758 1006.421 2010.537 1101.375 1080.518 981.575 90802.277
5.D. 7.060 15.087 2.520 47.679 12.172 2.814 12.337 212847
% R.S.D. 0.723 1.521 0.250 2.37 1.105 0,260 1.257 0.213 E
Mo Se Ag Pb Ti td B K
{ppb) (ppb) {ppb) {ppb) {ppb) (ppb) (ppb) (ppb)
Mean 987.344 550.315 698,016 996,688 96%.071 967.914 1145.784 4117.791
© 8.D. 7.464 18.387 7.682 28.147 1.522 5.196 2.893 10.832
% R.S.D. 0.756 3.341 1.101 2.824 0.157 0,537 0.253 0.263
Mn sSb v 8e T
(prb) {ppb) {ppb) {ppb) © (ppb}
Mean 978.7465 1017.942 955.602 1014.254 906.017
5.0, 4.004 63.608 0.735 2.242 7.806
% R.5.D. 0.409 6.249 0.077 0.z21 0.862

513



Identity 1: CCV Identity 2: Quality Control 2:01 PM September 9, 1993
Task name : TWC93

Sample Weight : 1.0000 Solution Volume : ©1.00 WHC-SD-WM-DP-053 HEVO -

On-Peak Integrations : 3 Off-Peak Integrations : 1

r sr Bi Si Al Co Cu Li
(ppb) (ppb} (ppb) {ppb) {(ppb) {ppb) (ppb) {ppb)
Mean 5065.371 5247.220 4904.006 5870.946 49463.978 5026.700 4944 .528 5093.849
$.0. 21.100 31.882 1.609 19.731 36.911 18.503 21.249 36,322
% R.S.0. 0.417 0.608 0.033 0.336 . 0.744 0.3568 0.430 0.713
Zn Ni La Fe Ca cr Nd u
tppb) (ppb) (ppb) (pFb) (ppb) (ppb) (ppb) (ppb) B3
Mean 5088.436 5081.350 5383.811 5156.058 5399.574 5135.294 5127.088 . 42.955 Fi{f *’
£.0. 28.806 26.415 12.033 17.834 23.167 39.135 61.247 58.084
% R.S.D. 0.566 0.520 0.224 0.346 0.429 0.762 0.804 135.218
Ce Sm Ba P S Mg As Na
{ppb) {ppb) . {ppb) (ppb) (ppb) (ppb) (ppb) {ppb)
Mean 4978064 5132.351 5113.029 4649.268 © 4885.127 5040,594 5092.312 5149.814
$.D. 28,932 27.737 29.589 120.505 101.366 29.201 51.918 24.697
% R.S.D. 0.581 0.540 0.579 2.592 2.075 0.57¢9 1.020 0.480
Mo Se Ag Pb Ti : cd B K
{ppb) {ppb) {ppb) (ppb) (ppb) (ppb) {ppb) (ppb)
Mean 5101.267 2937.416 5010.340 4979,350 4950.307 5076.220 5029.946 5116.872
S.0. 45,550 32.139 23.449 23.551 29.069 21.190 19.028 16.727
% R.S.D. 0.893 1.094 0.468 0.473 0.587 0.417 0.378 0.327
Mn Sb v Be Tl
{ppb) {ppb) © (ppb) (ppb) (ppb)
Mean 5050.170 4727.568 4922.650 5226.355 4660.202 :
s.D. 22.631 60.678 25.737 32.957 21.464 fs;ﬁ
% R.S.D. 0.448 1.283 0.523 0.631 0.461 .
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Identity 1: CCB Identity 2: Quality Control 2:03 PM September 9, 1993
Task name : TWC93

Sample Weight : 1.0000 Solution Volume : 1.00 !
ak Integrations : 3 Off-Peak Integrations : 1 WHC-SD-WM.DP,053 REVO
r sr Bi Si Al Co Cu Li
{ppb) (ppb) (ppb) {ppb) {ppb) (ppb) (ppb) (ppb)
Mean 3.246 1.642 18.688 22.031 31.733 4,109 2.759 1.841
s.D. 1.400 0.859 6.522 1.405 ' 2.174 2.043 0.392 0.564
% R.S.D. 43.148 52.339 34.901 6.378 6.851 49.718 14.191 30.646
in Ni La Fe Ca Cr Nd u
(ppb) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb)
Mean -4.514 8.375 13.368 -105.156 -2.453 -1.433 47.405 313.904
s.D. 1.322 0.654 2.312 1.309 0.84% 1.546 9.4862 66,002
% R.5.0. 29.278 7.805 17.293 1.244 35,4356 107.855 19.960 21.026
Ce Sm Ba P S Mg As Na
(ppb) {ppb) (ppb) {ppb) (ppb) (ppb) (ppb) (ppb)
Mean 44.383 9.862 2.995 -77.640 14.631 1.764 ~3.491 23.744
$.0. 7.004 6.285 0.802 27.245 2.033 0.796 7.27¢ 3.027
% R.S.D. 15.782 63.730 26.787 35.092 13.896 45.092 208.227 12.750
Mo Se Ag Pb Ti cd B : K
(ppb) {ppb) (ppb) {ppb) (ppb} {ppb) (ppb) ‘ (ppb}
Mean 6.268 4.209 11.768 48.947 4,581 3.553 9.451 149,220
S.D. 1.979 14.334 0.557 10.07% 0.934 1.847 3.035 28.972
% R.S.D. 31.578 340,553 4,731 20.583 20.381 51.969 32.113 19.416
Mn sb v 8e Tl .
(ppb) {ppb) {ppb) (ppb) - {ppb)
Mean 2.555 31,190 2.265 1.766 107.652
$.D. 1.150 28.521 0.884 0.757 30.582
% R.S.D. 45,013 91.444 39.025 42.857 28,408
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Identity 1: v28 Sam 107-AP-E Identity 2: Sml in 25ml-1mL in &4 2:05 PM September 9, 1993
Task name : TWC93

Sampie Weight : 1.0000 Solution Volume : 1,00 WHC-SD-WM-DP-053 REVO
On-Peak Integrations : 3 Qff-Peak Integrations : 1

Zr sr Bi $i Al Co Cu Li
{ppb) (ppb) {ppb) {ppb) (ppb) (ppb) (ppb) {ppb)
Mean -17.790 6.243 -3.709 1050.283 88.830 -0.000 7.023 1.560
5.0, 0.591 0.149 24.238 11.264 5.440 1.542 0.498 0.108
% R.5.D. 3.323 2.390 653.504 1.072 6.123 12B93567.479 7.086 6.927
2n N La Fe Ca cr Nd u 3
(ppb) {ppb) (ppb) {ppb) {ppb} {ppb) (ppb) {ppb) i
Mean 200,432 -0.892 4.015 -79.233 4651,530 -1.945 13.626 -865.715 L
S.D. 0.244 1.180 0.053 I1.212 16,255 2.787 23.274 22.893 =y
% R.S.D. 0.122 132.324 1.324 4.053 0.349 143.270 170.800 2.644 o
.:.‘
Ce Sm 8a P S Mg As Na
{ppb) {ppb) (ppb) (ppb) (ppb} (ppb) (ppb) (ppb)
Mean -202.474 -356.765 -2.032 B03.248 - 79.157 303.241 13.513 92389.617
S.D. 8.267 13.919 0.339 18.021 6.092 0.834 9.396 394,335
X R.S.D. 4.083 3.902 16.677 2.244 7.696 0.275 69.535 0.427
- L d
Mo se Ag Pb Ti cd 8 K
{ppb) {ppb) {ppb) (ppb) (ppb) (ppk) (ppb) (ppb)
Mean 4.004 -31.065 -6.911 15,026 -4.537 0,061 62.052 3005.966
S.D. 1.709 7.894 0.265 21.550 0.356 0.901 2.643 39.286
% R.S.D. 42.692 25.410 3.832 143.418 7.838 1475.680 4,259 1.307
Mn sb v : 8e Tl
(ppb) (ppb) (ppb) {ppb? (ppb)
Mean 7.037 19.119 -9.057 1.177 -322.764 )
s.D. 0.19%% 45.398 0.849 0,291 23.852 a‘g-
% R.S.D. 2.753 237.443 9.375 24.763 7.390 ;ﬁ
Bt T
R
"""""""""""""""""""""""""""""""""""" ‘»%5
816
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Identity 1: V28 Dup 107-AP-E Identity 2: 5ml in 25ml-1ml in 4 2:09 PM September 9, 1993
Task name : TWC93 ’

Sample Weight :  1.0000 Solution Volume : 1.00 WHC-SD-WM-DP—OS:‘] REV.0

r ~ak Integrations : 3 Off-Peak Integrations : 1

zZr Sr Bi Si Al Co Cu Li
(ppb)} {ppb) (ppb} {ppb) (ppb) {ppb) {ppb) {prb)
Mean -0.635 1.045 -18.684 1034 644 56.535 -0.544 5.769 0.562
S.D. 2.421 0.094 8.189 6.490 : 4,144 2.775 0.217 0.162
% R.S.D. 381.460 8.988 43,831 0.627 7.329 510.254 3.765 28.858
Zn Ni La Fe Ca cr Nd u
(ppb) (ppb) (ppb) {ppb3 {(ppb) (ppb) (ppb) (ppb)
Mean 7.718 2.206 6,575 -87.206 439.731 -1.229 72.340 - 135.474
5.0, 0.334 0.763 6.126 3.212 0.077 4.876 21.998 69.625
% R.S.D. 4.327 34.585 93.162 3.304 0.017 396.864 30.409 51.393
Ce Sm Ba P S Mg AS Na
(ppb} {ppb) (ppb) {ppb) {ppb) {ppb) (ppb) (ppb)
Mean 9.454 -32.106 1.887 870.101 85.429 42,463 4,122 91963.554
$.D. 17.784 5.486 0.25% 54.063 4.514 0.204 C6.735 44.950
% R.5.D. 188.104 17.087 13.543 6.213 5.284 0.480 163.422 0.049
Mo Se Ag - Pb Ti td B K
(ppb) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb) ~ (ppb)
Mean 3.378 -13.070 2.042 38.484 0.662 2.279 62.402 3196.763
$.D. 2.220 5.524 0.948 18.301 0.349 0.381 2.439 28.659
% R.S.D. 65.737 42.264 46.427 47.555 52.741 16.728 3.908 0.896
Mn sb v Be Tl
{ppb) (ppb) {ppb) (ppb) . {ppb)
Mean 0.626 28.172 -2.547 0.757 93.624
s.D. 0.395 17.681 1.716 - 0.252 7.630
% R.S.D. 63.087 62.762 67.367 33.333 8.150
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Identity 1: V28 P.Spk 107-AP-E Identity 2: 5ml in 25ml-1ml in 4 2:12 PM September 9, 1993
Task name : TWC93

Sample Weight : 1.0000 sSolution Volume : 1.00 WHC-SD-WM-DP-053 REVO

On-Peak Integrations : 3 Off-Peak Integrations : 1

Zr sr Bi 51 Al Co Cu Li
(ppb) {pph) (ppb} {ppb) {ppb) {ppb) (ppb> (ppb)
Mean 1013,.310 1063.843 963.461 2491.625 1057.026 986.642 1005.272 1027.854
5.0, 1.945 5.041 14.344 31117 6.95%9 2.746 4.250 6.913
% R.S.D. 0.192 0.474 1.489 1.249 0.658 0.278 0.423 0.673
Zn Ni La Fe Ca cr Nd V)
(ppb) (ppb) (ppb) {ppb)} {ppb} (ppb) (ppb) C (ppb)
Mean 1248.090 © 997,158 1084.860 973.932 5738.183 1009.634 1020.673 72.694
$.D. 9.126 6.888 4.020 7.990 27.530 5.224 9.824 58.084
% R.S.D. 0.731 0.691 0.37M 0.820 0.480 0.517 0.962 79.902
Ce Sm Ba P S Mg As Na
(ppb) {ppb) (ppb) (ppb) {ppb) {ppb) (ppb) (ppb)
Mean 994465 610.878 1033.245 1939.751 - 1107.682 1301.009 995.179 96221.071
S.D. 14.419 14.450 4.904 72,085 17,038 5.471 10,853 529.773
% R.S5.D. 1.450 2.365 0.475 3.716 1.538 0.420 1.091 0.551
Mo Se Ag . Ph Ti Cd B K
tppb) (ppb) (ppb) {(ppb) (peb) (ppb) {ppb) (ppb)
Mean 1017.734 567,472 717.379 988.174 989.559 984.733 1067.631 4280.835
S.D. 12.364 22.499 1.333. 14.019 3.731 3.838 8.742 27.038
X R.S5.D. 1.215 3.965 0.186 1.419 0.377 _ 0,390 0.819 0.632
Mn . sbh v 8e Tl
(ppb) (ppb) (ppb) (ppb) (ppb)
Mean 1000.729 901.262 979.945 1028.715 922.399
s.0. 2.481 45.297 3.806 3.658 30.533
% R.S.D. 0.248 5.026 0.388 0.356 3.310
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Identity 1: V26 Sam 107-AP-C Identity 2: 5ml in 25ml 2:17 PM September 9, 1993
Task name : TWCY3

Sample Weight : 1.0000 Solution Volume : 1.00 ) ‘
Or ~-~ak Integrations : 3 Off-Peak Integrations : 1 WHG'SD'WM-DP.OSS REVO
ir Sr Bi Si Al Co Cu Li
(ppb) {ppb) (ppb} (ppb) (ppb) (ppb) (ppb) (ppb)
Mean 1.174 2.923 43.030 6254.884 230.263 13,295 4.013 0.842
S.D. 2.367 0.197 22.157 11.653 . 4.068 1.408 0.752 0.408
% R.S.D. 201.650 6,795 51.493 0.186 1.758 10,592 18.748 48.422
Zn Ni La Fe Ca cr Nd u
(pp) (ppb) (ppb) {ppb) (ppb) (ppb} {ppb) {ppb)
Mean 15.121 9.638 8.138 -81.537 919.223 -3.378 -21.886 280,862
5.D. 0.244 4.226 4.055 3.926 1.687 1.710 6.169 58,084
% R.S.D. 1.614 43.847 49.832 4,815 0.184 50.616 28.185 20.680
- Ce sm Ba P S Mg As Na
(ppb} (ppb) (ppb) {ppb) {ppb) {ppb) (ppb) (ppb)
Mean 41.446 -97.038 3.713 4401.518 2228.484 93.572 -3.448 462365 ,384
S.D. 5.778 13.227 0.056 29.690 17.944 0.176 7.592 2445, 264
% R.S.D. 13.942 13.630 1,500 0.67% 0.805 0.189 220.162 0.529
Mo Se Ag Pb Ti cd B ‘ K
(ppb) {ppk) (ppb) (ppb) {ppb) (ppb) (ppb) © (ppb)
Mean 0.675 -35,297 10.183 46.380 3.184 0.252 458.664 . 15811.893
5.D. 0.796 24,385 0.395 12.750 0.470 1.520 1.517 109.646
% R.S.D. 117.847 69.030 3.875 27.490 14.774 603,645 0.331 0.693
Mr Sb v Be Tl
(ppb) (ppb) {ppb) (ppb) . (ppb)
Mean 0.699 5.037 -0.141 0.673 51.750
S.D. 0.208 19.634 1.123 0.385 3.165
% R.5.D. 29.741 389,762 795.835 57.281 5.125
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ldentity 1: V26 Dup 107-AP-C Identity 2: 5ml in 25ml 2:20 PM September 9, 1993
Task name : TWC93 ‘

Sample Weight :  1.0000 Solution Volume : 1.00 WHC-SD-WM-DP-053 REVO0

On-Peak !ntegrations : 3 = Off-Peak Integrations : 1

Zr sr Bi si Al Co Cu Li
(ppb) {ppb) (ppb) {ppb) (ppb) (ppb) {ppb) {ppb)
Mean 0.677 5.89% 12.773 5651.7%94 209.379 11.422 4.390 0.406
S.D. 0.593 0.078 @.760 26.567 2.617 0.105 0.564 0.992
% R.S.D. B87.519 1.518 76.406 0.470 1.250 0.916 12.856 244,478
Zn Ni La Fe Ca cr Nd u
{ppb} (ppb} (ppb) (ppb} (ppb) {ppb) (ppb) {ppb)
Mean 175.381 8.114 © 18.866 -46.282 3938.5%4 0.614 -0.280 - 323.817
s.D. 1.119 0.716 2.328 6.336 9.199 1.407 12.804 66.002
% R.S.D. 0.638 8.820 12.338 13.489 0.234 T 229.128 4576.572 20.383
Ce Sm Ba P S Mg As Na
{ppb) (ppb) (ppb) {ppb) (ppb) {ppb) (ppb) {ppb?
Mean 23.917 -348.847 4.129 3886.356 . 2146.093 271.365 10.330  463949.019
s.D. 11.554 6.285 0.318 162.714 31.804 0.620 9.300 1300.766
% R.5.D. 48.308 1.802 7.692 3.672 1.482 0.228 90.030 0.280
Mo Se Ag Pb Ti Cd 8 K
(ppb) (ppb) {ppb} (ppb) (ppb) {ppb) {ppb) {ppb)
Mean 5.737 -6.754 12.046 26.520 3.146 0.754 338.560 158463.929
S.D. 1.075 17.928 1.076 5.580 0.586 0.426 4,949 41,628
% R.S.D. 18,743 265.434 8.929 21.041 18.627 56.550 1.468 0.262
Mn sb v ge Tl
(ppb} (ppb) (ppb) (ppb) {ppb}
Mean 7.034 -64.367 1.557 0.168 84.561
s.D. 0.232 23.047 1.698 0.291 38.475
% R.S.D. 3.297 35.806 109.065 173.188 45,500
820




ldentity 1: v27 Sam 107-AP-D Identity 2: 5ml in 25ml 2:27 PM September 9, 1993
Task name : TWC93

Sample Weight : 1.0000 Solution Volume : 1.00
0r'rrlp ak Integrations : 3  Off-Peak Integrations : 1 WHG'SD‘WM'DP'OSS REVO
r sr Bi Si Al Co Cu Li
(ppb) (ppb) {ppb) {pPFb} {ppb) (ppb) (ppb} (ppb)
Mean 0.277 3.718 65.449 4986.099 258.841 -1.088 8.277 2.028
S.D. 1.612 0.08% 8.442 28.580 . 4.503 3.911 1.149 0.796
% R.S5.D. 582.523 2.317 12.899 0.409 1.740 359.522 13.886 39.250
Zn Ni La Fe Ca cr Nd 1]
(ppb) (ppb) {ppb) (ppb) (ppb) (ppb) (ppb) (ppb)
Mean 46875 9.799 10.707 -46.051 2088.5465 -3.583 32.972 178.430
S.D. 0.707 1.041 4.702 18.698 5.329 1.279 26.669 114.320
% R.S.D. 1.508 10.664 43.921 40.602 0.255 35.686 80.883 64,070
Ce Sm Ba P S Mg As Na
{ppb) (ppb) {(ppb) (ppb) {ppb) (ppb) (ppb) (ppb)
Mean 18.137 -166.721 3.150 4224 .554 204,247 291.361 8.681 489232.390
s.D. 12.026 4,945 0.167 37.924 1.724 3.380 4,454 16356.332
% R.5.D. 66.306 2.966 5.2%4 0.898 0.844 1.160 51.308 0.334
Mo Se Ag Pb Ti cd B K g *
{ppb) (ppb) (ppb) (ppb) (ppb) (ppb) tpb) (ppb) " 3%;
Mean 0.216 0.392 10.010 14.478 4.736 1.436 754.222 . 15260.317
$.D. 0.686 10.505 0.913 15.485 0.420 0.303 2.247 81.282
% R.S.D. 316.960 2682.085 9.122 106,957 8.861 21.106 0.298 0.533
Mn Sb v Be TL
(ppb) {ppb) - (ppb) (ppb} . (ppb)
Mean 2.934 -98.567 0.283 0.336 64,328
s.D. 0.504 9.700 1.531 0.291 5.505
X R.S5.D. 17177 9.841 540.117 86.598 8.558
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Identity 1: V27 Dup
Task name : TWC93
. 1.0000 Solution Volume ;

Sample Weight

On-Peak Integrations :

Mean
s.D.
% R.S.D.

Mean
S$.D.
% R.S.D.

Mean
$.D.
% R.S.D.

Mean
s.D.
% R.S.D.

Mean
s.D.
4 R.S.D.

Zr
{ppb)
-0.756
1.118
147.916

Zn
(ppb)
86.099
0.682
0.792

Ce
{ppb)
-32.102
7.020
21.849

Mo
(ppb)
0.172
1.395
813.455

Mn
{ppb)
3.166
0.361
11.412

107-AP-D

Off-Peak Integrations :

sr
(pPb)
4.353
0.086
1.979

Ni
{ppb)
11.837
2.363
19.963

sm
{ppb)
-231.653
11.718
5.059

Se
(ppb}
-71.579
15.986
22.333

1.3
(ppb)
16.102
48.124
298.873

Identity 2: 5ml in 25ml

Bi
{ppb)
-22.466
10.4590
46.694

La
(ppb}
13.496
4,693
34.778

{ppb)

2.639
0.075
2.837

Ag
(ppb)
7.358
0.458
6.220

(ppb>
-2.406
1.768
73.482

1.00

si
(ppb)
6462.084
26.910
0.385

Fe
{ppb)
-42.987
1.309
2.078

-]
(ppb)
4547.022

89.330

1.965

Pb
(ppb}
29,860
9.902
33.161

Be
{ppb}
0.589
0.29%
49.486

822

2:31 PM September 9, 1993

WHC-SD-WM-DP-053 REV0

Al
(ppib)
175.584
5.038
2.869

Ca
(ppb)
2434 .395

6.178
0.254

{ppb)
228.199
9.444
4.138

Ti
(ppk)
2.796
0.293
10.477

Tl
{ppb}
-47.967
25.290
52.723

Co
(ppb)
-2.115
2.936
138.828

cr
{ppb)
-2.150
3.236
150.510

Mg
(ppb)
332.589
0.668
0.201

cd
(ppb)
2.108
1.310
62.151

Cu
(ppb)
5.644
0.109
1.924

Nd
(ppb)
-8.381
13.570
161.923

As
(ppb)
-5.144
B8.8%4
172.905

B
(ppb)
34.701
4.181
12.050

Li
(ppb)
0.468
0.675
144.167

u

(ppb)
26.434

48.899 .

184.983

Na
(ppb)

. 4B5488.576

570.441
0.117

K
(ppb)
15262.052
29.589
0.19%




Identity 1: zzz Identity 2: zzz 2:35 PM September 9, 1993

Task name : TWC93 WHC.SD.WM-DP-053 HEV 0

Sample Weight : 1.000¢ Sotution Volume : 1.00
¢ 1k Integrations : 3  Off-Peak Integrations : 1

zZr Sr Bi Si Al Co Cu Li
(ppb} {pph) (ppb) {ppb) {ppb) (prb} (ppb} {ppb)
Mean ~0.422 19.251 25.566 4046.315 216.695 0.302 19.501 3.775
S.D. 14.3M 10.686 35.590 2701.645 . 70.665 3.187 4.457 4.518
% R.S.D. 3408.982 55.506 139.210 66,768 32.610 1054.,745 22.854 119.681
in Ni La Fe Ca Cr Nd u
(ppb) (ppb) (ppb} (ppb) {ppb) {ppb) (ppb) {ppb)
Mean 720.503 21.679 18.903 22.962 16283.364 -6.040 -16.562 270.949
s.D. 491,106 8.772 2.240 89.018 10907.362 5.099 58.885 T27.447
% R.S.D. 68.162 40.464 11.850 387.684 66.985 100,972 355.536 268.481
Ce Sm Ba P ] Mg As Na
{pph) (ppb) (ppb} (ppb) (ppb) (ppb) (ppb) (ppb)
Mean 38.212 -1932.550 7.932 3021.198 267 477 992.533 5.392 334636.184
s.D. 171.470 158,012 1.263 1955.747 165.173 668.680 3.373 226001.696
% R.S.D. 448.734 8.176 15,921 64734 66.743 67.371 62.568 &7.537
L J
Mo Se Ag Pb Ti Cd B K
(ppb) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb) : (ppb) f
Mean 2.228 10.743 6.648 31.982 2.952 4.336 201.556 ©  11874.543 b
$.D. 1.995 21.144 5.615 15.590 3,792 0.411 134.274 ' 7626.464
% R.S5.D. 89.533 196.810 © o B4.461 48.744 128.489 g.478 66.619 64.225
Mn Sh v Be Tt
(ppb) (ppb) (pph) {ppl) (ppb)
Mean 27.089 25.155 -0.141 0.589 51.646
5.0. 17.636 49.980 7.464 0.146 271.221
% R.S.D. £5.104 198.493 5287.534 24.743 525.155

823



Identity 1: V28 Sam 107-AP-E Identity 2: 5ml in 25ml 2:39 PM September 9, 1993
Task name : TWCY3

Sample Weight : 1.0000 Solution Volume : 1.00 WHG-SD-WM-DP-oss REVO

On-Peak Integrations : 3 Off-Peak Integrations : 1

ir sr 8i Si Al Co Cu Li
(ppk) {ppb} (ppb) {ppb} (ppb) (ppb) (ppb) (ppb)
Mean -0.905 25,233 10.902 5556.602 251.289 1.088 23.326 0.718
5.D. 1.691 0.233 10.672 13.415 5.139 0.456 0.965 0.108
% R.S.D. 186.749 0.923 $7.890 0.241 2.045 41.944 4.138 15.058
Zn Ni La Fe Ca cr Nd . u
(ppb) (ppb) {ppb) (ppb) (ppb) (ppb) (ppb) (ppb)
Mean 1004, 643 34.821 12.271 79.877 22596.959 4.709 -61.851 109,040
5.0. 2.234 5.506 0.064 6.317 68.321 3.690 28.099 9.913
% R.S.D. 0.222 15.812 0.523 5.405 0.302 78.351 45.430 9.09
ce Sm Ba P 5 Mg As Na ?
(ppb) (ppb) (ppb) (ppb) (ppb) (ppb) {ppb) (ppb}
Mean -12.861 -2043.409 10.476 4016.130 305.216 1380.446 -4.570  467202.719
s.0. 7.020 11.226 0.255 130.487  31.532 4,228 12.973 1327.529
% R.5.D. 54.588 0.549 2.434 3.249 10.331 0.306 283.873 0.284
Mo Se Ag Pb Ti {d B K
(ppb) (ppb) {ppb} (ppb) {ppb) {ppb} (ppb) (ppb)
Mean 2.268 -11.075 10.370 40.082 2.525 3.784 276.508 16278.478
s.D. 1.148 3.078 0.315 17.990 0.839 0.945 2.029 24.591
% R.S.D. 50.589 27.793 3.036 44,883 33.249 24.960 0.734 0.151
Mn Sh v Be TL
{ppb) {ppb) {ppb) (ppb) (ppb)
Mean 37.701 5,037 -0.990 0.168 10.957
s.D. 0.618 29.308 1.123 0.29 4.910
% R.S.D. 1.640 581.823 113.432 173.188 44,815
8<4




Identity 1: V28 OQup
Task name : TWC93

Sample Weight :

0Or neak Integrations :

107-AP-E

Identity 2: 5ml in 25ml

1.0000 Solution Volume :
Off-Peak Integrations :

2:44 PM September §, 1993

WHC-SD-WM-DP-053 REV 0

Mean
s.D.
% R.S5.D.

Mean
5.D.
% R.S.D.

Mean
$.D.
% R.S.D.

Mean
$.D.
% R.S.D.

Mean
S.0.
% R.S.0D.

r
(ppb)
-0.243
0.775
318.173

Zn
(ppb)
60.123
0.808

1.3447

Ce
(ppb)
2.128
6.552
307.976

Me
(ppb)
2.6%90
1.589
$9.067

Mn
{ppb)
1.789
0.119
6.639

Sm
(ppb)
-148.508

13.508

9.0%96

Se
(ppb)
-20.252
29.034
143.362

Sb
(ppb}
-63.361
23.951
37.801

(ppb)
-1.273
2.4%4
189.597

Si
(ppb)
5286.916

14.054

0.266

Fe
(ppb)

-66.676

2.395
3.592

[
{ppb}
4554, 887
88.548
1.944

Pb
{(ppb)
49.007
8.367
17.073

Be
{ppb)
0.757
0.2%2
33.333

Al
(ppb)
166.909
3.786
2.269

Ca
(ppb}
1994.198

3.501
0.176

$
(ppb)
340.084
24.555
7.220

Ti
(ppb)
2.175
0.202
9.268

Tl
(ppb)
56.407
10.104
17.913

823

Co
(ppb)
-6.225
1.632
26.214

Cr
(ppb)
0.512
0.469
91.651

Mg
{ppb)
137.564
0.270
0.196

cd
(ppb)
3.102
0.753
24.272

Cu
(ppb)
23.264
0.217
0.934

Nd
{ppb)
16.795
9.980
59.425

As
{ppk)
-21.474
11.155
51.944

B
(ppb)
294,959
4,168
1.413

Li
(ppb)
0.655
0.248
37.786

(ppb)
85.911
74.401
B6.603

Na
(ppb)
458713.551
2171.856
0.473

K
(ppb)
15752.920
23.464
0,149

g

g




Identity 1: CCV Identity 2: Quality Control 2:49 PM September @, 1993

l::;l:a::i;hlm::gs 1.0000 Solution Volume : 1.00 WHC‘SD'WM'DP’OSS REVO

On-Peak Integrations : 3 Off-Peak Integrations : 1

Zr Sr Bi Si Al Co Cu Li
(ppb) (ppb} (ppb) (prb) {ppb) {ppb) (ppb) {ppb)
Mean 5098.9%4 5239.77% 4972.874 5852.332 4953011 4910.849 4990365 5111.442
S.D. 10,133 16.804 38.465 30.317 20.971 21.771 10.001 18.116
% R.S.D. 0,199 0.321 0.773 0.518 0.423 0.443 0.200 0.354
n Ni La Fe Ca cr Nd u »i»,;‘
(ppb) (ppb} (ppb) (ppb) {ppb) (ppb) (ppb) {ppb) : ’f‘ﬁ‘i_;
Mean 5094.936 5042.505 5333.898 5094 .9%5 5349.399 5051.244 5156.461 102.432 ' Eﬂf*
5.D. 11.178 1.915 16.375 6.147 12.111 20.578 18.142 46,846 o
% R.S.D. 0.219 0.038 0.307 0.121 0.226 0.407 0.352 45,734
Ce Sm Ba P S Mg As Na
(ppb) (ppb) (ppb) {ppk) {ppb) (ppb) {ppb) (ppb)
Mean 4895.9546 5192.532 5118.878 5376.787 o 5039.793 4997 .660 5053.549 5181.245
S.D. Z26.623 7.257 13.5%94 93,661 54.888 16.840 4,670 14.680
% R.S.D. 0.544 0.140 0.266 1.742 1.089 0.337 0.092 0.283
Mo Se Ag Pb Ti cd B K
{ppb) {ppb) (ppb) {(ppb) {ppb) (ppb} (ppb) (ppb)
Mean 5016.825 2870.233 4933.821 4991.81 4894043 4995 .566 5067.347 5129.013
S.D. 16.377 22.555 12.934 17.911 15.158 23.799 14.826 28.972
% R.5.D. 0.326 0.786 0.262 0.359 0.310 0.476 0.293 0.565
Mn Sb v Be Tt
{ppb) (ppb) (ppb) (ppb) (ppb)
Mean 5011.034 4B7B. 44T 4925.197 5106.077 4697 .365
S.D. 13.463 22.649 8.910 19.070 7.321
% R.S.D. 0.269 0.464 0.181 0.373 0.156

e
'f':q*-l .
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Identity 1: CCB Identity 2: Quality Control 2:51 PM September 9, 1993
Task name : TWC93

Sample Weight : 1.0000 Solution Volume : 1.00
! ak Integrations : 3 Off-Peak Integrations : 1 WHC‘SD_WM-DP.OSS REVO
2r Sr 8i S Al Co Cu Li
(ppb) {pph> {ppb) (ppo} {pph> (ppb) (ppb} (ppb)
Mean 0.535 2.811 -39.31 9.998 38.256 3.384 4.640 3.369
S.D. 2.159 0.550 17.067 2.041 . 5.874 1,009 0.889 0.743
% R.S.D. 403.785 19.554 43 414 20.418 15.353 29.827 19.157 22.047
Zn Ni La Fe Ca cr Nd u
(ppb) (ppb) (ppb) {ppb) " (ppb} (ppb) (ppb) (ppb)
Mean ~3.679 -1.199 16,051 -105.847 -3.223 -0.819 52.634 128.866
5.D. 0,724 0.664 4.049 3.663 0.502 4,475 6,218 90.852
% R.S.D. 19.679 55.407 25.229 3,461 15.576 546.440 11.814 70.501
Ce Sm Ba P S Mg As Na
(ppb) (ppb) {ppb) (ppb) (ppb) (ppb) (ppb) {(ppb)
Mean -5.867 22.532 2.484 -34.382 -5.937 2.000 -2.016 32.814
$.D. 20.288 20.755 0.567 13.623 5.710 0.529 3.963 2.185
% R.S.D. 345.815 92.115 22.B46 39.622 96.165 26.471 196,547 9.705
i
Mo Se Ag Pb Ti td B K - Iﬁ
(ppb) (ppb) (ppb) {ppb) (ppb) (ppb) {ppb) (ppb) ZQ.{
Mean 9.132 -4.623 77.2464 20.677 2.952 4.527 8.100 60.759
S.D. 0.251 2.661 5.750 18.801 0.409 0.724 0.770 13.767
4 R.S.D. 2.753 57.564 7.hb4d4 90.928 13.851 16.003 ¢.503 22.659
M Sb v Be TL
(ppb) (ppb) {ppb) (ppb) - Appb)
Mean 2.819 -44.250 -1.55%6 2.438 8.991
S.b. 0.526 39.383 1.069 0.525 65.046
% R.S.D. 18,644 82.00 68.651 21.534 723.484

827



identity 1: ICSA-I Identity 2: ICSA

Task name : TWC93
Sample Weight : 1.0000 Soluticen
On-Peak Integrations : 3 Off-Peak
Zr sr
(prR) (ppb)
Mean 3.237 0.373
s.D. 1.776 0.270
% R.S.D. 54,857 72.341
Zn Ni
(ppb) (ppb)

- Mean -3.611 6.4
s.D. 0.373 2.457
% R.S.D. 10.327 37.847 -

Ce sm

(ppb) {ppb}
Mean 52.415 -17.061
s.D. 19.406 25.178
% R.S.D. 37.023 147.577

Mo Se

(ppi) {ppb)
Mean 6.394 =54 .405
S.D. 2.778 27.940
% R.S.D. 43.451 51.357

Mn Sb

(ppD) (ppb)
Mean -0.197 -37.209
S.D. 0.199 17.159
%» R.S.D. 101.005 46.115

2:54 PM September 9, 1993

Volume :

Integrations :

Bi
(prb)
24.827
12.920
52.040

La
(ppb)
14.827
4.691
31.638

ga
(ppb)
2.222
G.483
21.756

Ag
(ppb)
36.837
4.664
12.661

(ppb)
1.699
0.884

52.030

1.00
1

(ppbk)
47.116
3.984
B.455

Fe
(ppb)
-106.077

3.297
3.108

P
(ppk)
48,202
36.042
74 774

Pb
(ppb)
7.796
13.984
179.418

Be
(ppb)
0.841
0.2
34640

WHC-SD-WM-DP-053 REV0

Al Co Cu Li
{pph) {ppb) (ppb) {pph}
28.37% -2.659 1.317 0.343
6.325 1.584 0.947 0.677
22.291 59.569 71.882 197.193
Ca Cr Nd u
(ppb) {ppb) (ppb) (ppb)
17.812 -6.859 -1.561 300.687
0.146 1.515 23.325 B4.307
0.821 22.088 1494 .526 28.038
S Mg As Na
{ppb) {ppb) {ppb) {ppb)
14,807 1.176 7.990 442548.761
11.504 0.204 1.557 3080.865
77.691 17.320 19.4%2 0.6%96
L ]
Ti cd B K
{ppb) {ppb) {ppb) (pph)
2.525 2.600 11.101 190.848
0.233 1.902 2.042 20.814
9.222 73.151 18.397 160.906
T
(ppb)
109,055
14,980
13.736

828
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Identity 1: xxx Identity 2: Rinse 2:57 PM September 9, 1993
Task name : TWC93

Sample Weight :  1.0000 Solution Volume : 1.00 WHC-SD-WM-DP-053 REV 0
4 ak Integrations : 3  0Off-Peak Integrations : 1
Zr Sr Bi Si Al Co Cu Li
(ppb) (ppk) (pp) (ppb) (ppb) {ppby (ppb) (ppb)
Mean -3.736 0.423 20.321 8.006 31.062 1.209 3.700 0.031
5.D. 2.158 0.075 20,645 2.750 . 9.617 0.654 G.287 0.301
% R.S.D. 57.769 17.647 101.5%4 34.347 30.960 54.084 7.766 958.850
Zn Ni La Fe Ca Cr Nd u
(ppb) (ppb) (ppb) {ppb) (ppb) (ppb) {ppb) {ppb)
Mean -5.529 1.515 7.977 -100.662 -7.167 -2.867 48.438 181.734
S.D. 0.203 3.781 4,085 4,718 0.143 1.163 18.923 24.947
% R.S.D. 3.673 249.596 51.207 4,687 1.995 40.564 39.067 13.727
Ce Sm Ba P s Mg As Na
(ppb3 (ppb} (ppb) (ppb) (ppb) (ppb3 (pph) (ppb}
Mean 11.650 21.740 0.588 -42.247 -30.447 -0.118 1.965 B83.452
$.D. 7.670 18.554 0.182 13.623 10.397 0.176 6.625 3.925
% R.S.D. 65_834 85.344 30.969 32.246 34.148 150.008 337.201 4.704
Mo Se Ag Pb Ti cd B K 2 "%
(ppb) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb) o
Mean 0.121 -7.239 12.776 2.615 2.641 2.881 2.750 65.963
$.D. 2.412 16.633 0.317 14944 0.233 1.098 2.250 5.204
% R.S.D. 199%.288 229.759 2.477 571.383 8.815 38.114 81.811 7.889
Mn sb v Be Tl
(ppb) (ppb) (ppb) {ppb) (ppb}
Mean 0.005 74.442 0.283 0.084 . 78.204
5.D. 0.418 42.282 1.123 .29 11.547
% R.S.D. 8278.743 56.799 296.337 346.340 14.766

829



Identity 1: cCV fdentity 2: Quality Control 2:58 PM September 9, 1993

Task name : TWC93 WHC;SD.WM.DP-OSS REV 0

Sample Weight : 1.0000 solution Volume : 1.00
On-Peak Integrations : 3  Off-Peak Integrations : 1

2r sr Bi Si al Co cu Li
(ppb) (ppb) {ppb) {(ppb) (ppb) (ppb) {ppb) (ppb)
Mean 5162.760 5273.237 5081.212 5876.223 LR77.979 4892.658 5014.380 5091.447
S.D. 5.550 13.904 43.224 36.093 20,329 13.400 10.915 39.560
% R.S.D. 0.107 0.264 0.851 0.614 0.408 0.274 0.218 0.777
Zn Ni La Fe Ca Cr Nd u
(ppb) (ppb} (ppb) (ppb) (ppb) {ppb) {ppb) (ppb)
Mean 5126.306 5054.402 5348.585 5083.934 5409.211 5051.551 5214.066 237.906
$.D. 8.003 19.808 10.263 15.616 10,092 15.250 56.450 219.204
% R.S.D. 0.156 0.392 0.192 0.307 0.187 0.302 1.083 92.139
Ce Sm Ba P S Mg As Na
(ppb) (ppb) (ppb} {(ppb} (ppb) (ppb) (ppb) (ppb)
Mean 4965 ,904 S274.092 5148.008 4%08.815 ~ LBET.TLT 5020.185 5059.624 5186.803
$.D. 24.083 29.191 13.676 187.405 47.403 10.605 33.114 27.514
%» R.S.D. 0.485 0.553 0.266 3.818 0.974 0.211 0.654 0.530
Mo Se Ag Pb Ti Cd B K
(ppb) tppb) (ppb) (ppb) {ppb) (pb)  (ppb) (ppb)
Mean 502%.149 2862.656 5057.532 4988.707 4907.856 5028.502 5075.348 5233.084
S.D. 27.13¢ 20.142 3.368 1.999 7.548 26.886 12.308 78.572
% R.S.D. 0.540 0.704 0.067 0,040 0.154 0.535 0.243 1.501
Mn Sb v Be Tl
{ppb) {ppb) (ppb) (ppb) " (ppb)
Mean 5014,203 4863.359 4970.628 5099.939 4798695
S.D. 5.108 121.468 2.137 8.581 B4.247
% R.S.D. 0.102 2.498 0.043 0,168 1.756
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ldentity 1: CCB
TWCY3

Task name :
Sample Weight

Identity 2: Quality Control

: 1.0000 Sotution volume :

‘ak Integraticns :

Off-Peak Integrations :

1.00
1

3:01 PM September 9, 1993

Mean
S$.D.
% R.S.D.

Mean
S.D.
% R.8.D.

Mean
5.D.
% R.S.D.

Mean
s.D.
% R.5.D.

Mean
S.D.
% R.S.D.

r
(ppb)
-0.629
2.049
325.601

Zn
(ppb)
-4.491
0.568
12.643

Ce
(ppb)
15.987
15.801
98.839

Mo
(ppb}
9.038
1.523
16.846

Mn
{ppb)
2.319
0.389
16.790

sr
{ppb)
1.990
0.224
11.250

Ni
(ppb)
-3.780
1.258
33.269

sm
(ppb)
12.238
27.396
223.869

Se
(pph?
-17.171
15.4%90
20.211

sSb
(ppb)
-27.150
34.801
128.177

(ppb)
30.434
33.567

110.296

La
(ppb}
14.882
2.318
15.573

Ba
(ppb)
2.104
0.218
10.355

Ag
(ppb)
9.040
0.544
6.02%

v
(epb)
-0.141
0.849
601.59%

Fe
{ppb)
-111.4%2

6.758
6.062

P
(ppb)
-77.640
29.690
38.241

Pb
{ppb)
-10.543
7.657
72.629

Be
(ppb)
2.270
0.000
0.000

Al
(ppb)
16.921
3.757
22.201

Ca
(ppb)
-3.849
0.288
7.481

s
(ppb)
6.222
9.174
147.452

Ti
(ppbk)
2.214
0.409
18.463

Tl
(ppb)
35.438
48.312
136.329

831

WHC-SD-WM-DP-053 REV 0

Co
{ppb}
2.478
0.83%
33.531

cr
{ppb)
-0.921
1.710
185.593

Mg
(ppb)
1.235
0.4644
35.991

cd
{ppb)
2.409
0.668
27.726

Cu
(ppb)
3.261
0.862
26.435

Nd
(ppb)
~25.473
25,437
99.859

As
{ppb)
-11.941
3.566
29.863

{ppb)
9.651
1.623

16.813

Li
(ppb)
1.248
0.270
21.648

u
(ppb)
72.694
101.737
139.953

Na
(ppb)
30.021
10.239
34.106

K
(ppb)
59.025
28.65%
48.554







'‘Nestinghouse
Hanford Company WHGC-SD-WM-DP-053 REVQ

P.O. Box 1970 Richland, WA 98352

V29A
CASE NARRATIVE - ICP

WHCPAL LABORATORIES
WHCPAL /CUSTOMER SAMPLE NOS: V31  107-AP-FB

INORGANIC ANALYSIS

The data evaluation for this project will follow the guidelines
specified in “"Technical Project Plan for the 222-S Laboratory in Support of
the 242-A Evaporator Waste Analysis Plan, WHC-SD-WM-EV-060, Revision 2," (WHC-
SD-WM-TPP-048, Rev.0). Contained in this report is the evaluation of the data
generated by Westinghouse Hanford Company - Processing and Analytical
Laboratories (WHC-PAL), 222-S Laboratory. Information will be organized by
quality control parameter. No computer-readable data will be submitted on
floppy diskette as mentioned in the comment on the following cover page.

INITIAL AND CONTINUING CALIBRATION VERIFICATION
A1l instrument calibration requirements were within control limits set by the
Laboratory Management Control System.

INITIAL AND CONTINUING CALIBRATION BLANKS - (REAGENT BLANK)

A1l ICB and CCB analytical measurements were 0+IDL {Instrument Detection
Limit) with the exception of Lead in the ICB and CCB-2, Silver in CCB-1 and
Sodium in the ICB. Values reported for Lead and Sodium are within expected
variances resulting from minor temporal instability of the instrument.

PREPARATION BLANK

Contamination is indicated for Calcium, Magnesium and Sodium. Contamination
is Jjudged to be present when the blank analyte concentrations are greater than
20% of the average sample concentration. This criterion applies only when the
sample concentration is greater than 10 times the IDL.

DUPLICATE ANALYSES

Duplicate precision failures were noted for Aluminum (23.1%), Barium (200.0%),
Calcium (192.5%), Iron (102.5%), Magnesium (162.9%), Manganese (200.0%),
Silver {200.0%) and Zinc (177.1%). Failures for Aluminum, Barium, Manganese
and Silver are attributed to the low level of these analytes in the sample.
Failures for Calcium, Iron, Magnesium and Zinc indicate contamination of the
duplicate; however, a good correfation with the preparation blank does not
exist. No acceptance criteria apply to the duplicate analysis.

LABORATORY CONTROL SAMPLE
Failures were noted for Silver. The low recovery for Silver may be attributed
to matrix effects of the digestion process.

SERIAL DILUTION
A serial dilution failure was noted for Calcium.

832
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V31  107-AP-FB Page 2
WHC-SD-WM-DP-053 REVO

COMMENTS
Instrument Detection Limits, Interelement Correction Factors and Linear
Ranges are reported with V21.

ABBREVIATIONS
* = Duplicate failure. E = Serial dilution failure. N = Spike failure. NR =
Not required. P = ICP method used. U = less than IDL.

Yo,
7<}¢¢a4{ 4&CL¢4;
H=30-93
Brian Wels
Senior Scientist, WHCPAL
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U.S. EPA - CLP

WHC-SD-WM-DP-053 REVO

1 EPA SAMPLE NO.
INORGANIC ANALYSES DATA SHEET
. V31
Lab Name: WHC_PAL Contract: o
Lab Cocde: Case No.: 107AP SAS No.: SDG No.: V29A
Matrix (soil/water): WATER Lab Sample ID: V31 o
Level (low/med) : LOW Date Received: 08/03/93
% Solids: __ 0.0
Concentration Units (ug/L or mg/kg dry weight): UG/L_

CAS No. Analyte |Concentration|C Q M

7429-90-5 |Aluminum_ 895| {_*_ |P_

7440-39-3 |Barium 15.0|Uf__ P_

7440-43-9 |Cadmium__ 20.0{U P_

7440-70-2 [Calcium__ 3530|_|_EB*__ |P_

7440-47-3 |Chromium_ 30.0|T P_

7439-89-6 |Iron 272 _|_* |P_

7439-92-1 |Lead 190U P_

7439-95-4 |Magnesium 375 _1_* |P_

7439-96-5 |Manganese 15.00Uj_*__  |P_

7440-22-4 |[Silver 30.0|U| _* [P

7440-23-5 |Sodium 5160 _ P_

7440-66-6 |Zinc g2 _|_* |P_
Color Before: BROWN Clarity Before: OPAQUE Texture:
Color After: YELLOW Clarity After: CLEAR_ Artifacts:

C ents:

LESULTS=_ (RAW DATA) (FINAL_VOLUME)/ (SAMPLE WT._OR_INITIAL_VOLUME)

ey
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U.S. EPA - CLP  WHC-SD-WM-DP-053 REV0
COVER PAGE - INORGANIC ANALYSES DATA PACKAGE

Lab Name: WHC PAL Contract:

Lab Code: Case No.: 107AP S8AS No.: SDG No.:V29%A

SOW No.: ILMO2

EPA Sample No. Lab Sample ID
_v3i _v31
V31D __ V31D
Were ICP interelement corrections applied ? Yes/No YES
Were ICP background corrections applied ? ' Yes/No YES
If yes - were raw data generated before
application of background corrections ? Yes/No NO_

Comments:

I certify that this data package is in compliance with the terms and
conditions of the contract, both technically and for completeness, for
other than the conditions detailed above. Release of the data contained
in this hardcopy data package and in the computer-readable data submitted
on floppy diskette has been authorized by the Laboratory Manager or the
Manager’s designee, as verified by the following signature.

Signature: MM&M Name:  TH Bomsldw)
Date: !2/8/43 Title: H@g ;E,tg!c_(” e C_LAQ
L2 -‘FB o

COVER PAGE - IN IILM02.1
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INITIAL AND CONTINUING

U.S. EPA - CLP

24

Contract:

WHC-SD-WM-DP-053 REV 0

CALIBRATION VERIFICATION

Lab Name: WHC_PAL
Lab Code: Case No.: 107AP SAS No.: SDG No.: V29A
Initial Calibration Source: PLASMACHEM
Continuing Calibration Source: PLASMACHEM
Concentration Units: ug/L
Initial Calibration Continuing Calibration
Analyte True Found %R(1) True Found $R(1) Found %R(1) M
Aluminum_|_5000.0]_4632.34]_92.6|_ 5000.0]_4561.31] 91.2] 4577.22| _91.5||P_
Barium —_5000.0]_4905.26(_98.1|__5000.0|_4791.62|_95.8|_4797.22|_95.9||p_
Cadmium__|__5000.0|_4868.37| 97.4|__5000.0|_4780.77| _95.6|_4794.02| 95.9||p_
Calcium__|__5000.0| 5073.48|101.5|_5000.0| 5002.42|100.0|_4987.62| 99.8||p_
Chromium_|__5000.0("4937.82(_98.8]_ 5000.0|_4860.91| 97.2|_4902.73|_98.1||P_
Iron TT5000.0{_4930.88|_98.6|_ 5000.0| 4881.15| 97.6| _4882.24| 97.6||P_
Lead ~5000.0| _4905.05| 98.1| 5000.0| _4886.23| 97.7|_4894.27| 97.9]|(P_
Magnesium| 5000.0| 4777.25|_95.5| 5000.0| 4663.26]|_93.3| 4702.54| 94.1||P_
1ganese|_5000.0| _4896.16| 97.9|_ 5000.0|_4831.55] 96.6| 4833.45| _96.7||P_
. .ver T5000.0|_4890.52|_97.8|__5000.0|_4617.92| 92.4|_4821.95| 96.4(|P_
Sodium ~ 5000.0|_4934.60|_98.7|__5000.0|_4834.71(_96.7|_4878.58|_97.6||P_
Zinc T 5000.0|_4838.71|_96.8|_5000.0|_4765.42|_95.3|_4811.03| 96.2||P

IR NN RN NN

(-

Control Limits:

Mercury 80-120; Other Metals 86—33€y Cyanide 85-115

FORM II (PART 1) - IN 13-9-93

- 836

Bw

- ILM02.1



U.S5. EPA - CLP

3
BLANKS WHC-SD-WM-DP-053 REV 0

Lab Name: WHC_ PAL Contract:
Lab Code: Case No.: 107AP SAS No.: SDG No.: V29A
Preparation Blank Matrix (soil/water): WATER

Preparation Blank Concentration Units (ug/L or mg/kg): UG/L_

Initial
Calib. Continuing Calibration Prepa-
Blank Blank ({(ug/L) ration )
Analyte (ug/L)} C 1 C 2 C 3 C Blank cil M
Aluminum_ 22.0__|U 22.0_|0 22.0_(U _ 103.436|_j |P__
Barium 3.0__|U 3.0_|U 3.0_|U _ 3.000|U0f|P__
Cadmium 4.0 |U 4.0_|U 4.0 (U _ 4.000(0) |P__
calcium __ 8.0 _|U 8.0_|U 8.0_|U ” 401.693( | |P__
Chromium_ 6.0__|U 6.0_|U 6.0_|U _ 6.000|T||p _
Iron 11.0__|U 11.0_|U 11.0_|U _ 35.852| | |P__
Lead -38.5__|_ 38.0_|U -49.0_|_ _ 38.000|T||P__
Magnesium 3.0__|U 3.0_|U 3.0_|U _ 39.165|_| |P__
Manganese 3.0__|U 3.0_|U 3.0_1]0 = 3.000|U0| |P_
Silver 6.0__|U 106.9_| _ 6.0 (U _ 6.000{U| |P__
Sodium 21.2_ |_ 19.0_|T 19.0_{U ” 532.193| | (P _
Zinc 3.0_|T 3.0_|U 3.0_|U _ 14.391| | {P__
FORM III - IN ILmM02.1
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U.S. EPA - CLP

838

0

-WM-DP-053 REVO 6 EPA SAMPLE NO.
WHC-SD DUPLICATES
: V31D
Lab Name: WHC_PAL Contract:
Lab Code: Case No.: 107AP SAS No.: SDG No.: V29A
Matrix {(scil/water): WATER Level (low/med): LOW
% Solids for Sample: _ 0.0 % Solids for Duplicate: 0.
Concentration Units (ug/L or mg/kg dry weight): UG/L_
Control
Analyte Limit Sample (S) C|| Duplicate (D) C RPD Q| M
Aluminum_ 894.7050]_ 709.4600[_||_23.1_|[|*|P_
Barium 15.0000|T 32.5400|_||_200.0_||*|P_
Cadmium___ 20.00001{U 20.0000|U _|P_
Calcium__ 3528.8350] 184714.7900|_||_192.5_||*|p_
Chromium_ 30.000010 30.0000|U _|P_
Iron 272.1650] _ 844.3650| | |_102.5 *|P
Lead 190.0000;0 190.0000|U P
Magnesium 374.9800 | _ 3670.6800| _|[_162.9 * P
Manganese 15.0000|U 234.4500|_||_200.0 * | P_
Silver 30.0000|0 33.1450(|_{(_200.0 P
Sodium 5160.08650]| _ 4738.6450| 8.5 _|P_
Zinc 382.1050|_ 6300.1500|_||_177.1 *|P_
FORM VI - IN ILM02.1



U.S. EPA - CLP

WHC-SD-WM-DP-053 REV0

7
LABORATORY CONTROL SAMPLE

Lab Name: WHC PAL Contract:
Lab Code: Case No.: 107AP SAS No..: SDG No.: V29A
Sclid LCS Source:
Agueous LCS Source: SS8T1,2,3

i Aqueous (ug/L) Solid (mg/kg)

‘Analyte True Found %R True Found C Limits %R
‘Aluminum_ |50000.0|54842.77({109.7_ _

Barium _100000|94255.55|_94.3_ _

Cadmium__ | 100000(91887.01|_91.9_ _

Calcium_ | 100000|111506.6|111.5 _
Chromium_|50000.0(47466.07|_94.9_ _

Iron 50000.0]47650.639|_95.3 _

Lead _100000|94726.57|_94.7_ N
Magnesium|50000.0|48123.50|_96.2_ _

Manganese |50000.0(463976.74|_94.0_ _

Silver 100000|54396.53|_54.4_ _

Sodium _100000)112822.4|112.8_ _

Zinc ~100000[90952.17|_91.0_ ~

FORM VII - IN
hd InMo2.1
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U.sS. EPA - CLP

WHC-SD-WM-DP-053 REV O feP SERI 9 EPA SAMPLE NO.

AL DILUTION

. V31lL
Lab Name: WHC_PAL Contract:
Lab Code: Case No.: 107AP SAS No.: SDG No.: V29A
Matrix (soil/water): WATER _ Level (low/med): LOW__
Concentration Units: ug/L
. Serial %
Initial Sample Dilution Differ-
Analyte Result (I) C Result (8) c ence Q| M
Aluminum_ 178.94__ [ 236.29__ [ _||_32.0_||_|P_
Barium 3.00__|U 15.00__ (U 1P
Cadmium _ 4.00__|U 20.00__|U ="
Calcium _ 705.77__|_ 1358.57__|_||_92.5 | |E|r_
Chromium 6.00__|(U 30.00__|U _|P_
Iron 54.43_ |_ 84.16_ |_|[|__54.6_||_|P_
Lead 38.00__|T 190.00__|T N
Magnesium 75.00__ (_ 232.56__ | _|{_210.1_||_|P_
Manganese| | 3.00__ (O 15.00__|U _{P_
Silver 6.00__|U 30.00__|(U _|P_
Sodium 1032.01 | 1094.46 | _ 6.1 || _|p_
Zinc 76.42_ | 114.97 ||| _50.4_||_|P_

FORM IX - IN ' | ILMO2.1
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Lab Name: WHC_PAL

U.s. EpPA - CLP

13

PREPARATION LOG

WHC-SD-WM-DP-053 REV 0

Contract:

Lab Code:

Method: P_

Case No.: 107AP

SAS No.:

EPA

Sample Preparation|{ Weight Volume

No Date (gram) {(mL)
LCS —08/16/93__ 25
PB _08/16/93 25
V31 ~08/16/93__ 25
v31D —08/16/93__ 25

FORM XIII - IN

841

SDG No.:V29A
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Lab Name: WHC_ PAL

Lakb Code:

Instrument ID Number:

Start Date:

U.

S. EPA - CLP

14

ANALYSIS RUN roc  WHC-SD-WM-DP-053 REV0

Contract:

Case No.

09/10/93

ICP-1

107AP_ SAS No.:

SDG No.:V29A
Method: P_

End Date: 09/10/93

EP
Sample

)

D/F

Time

a2

Analytes

ol
vy

ICV

ICB

ICSA
RINSE
PB

LCS

V31L
V31D
V31A

Al l

-D
Cccvl
CCB1
ICSA
RINS
CcCvz
CCBz2

T

L

HERPHEERRPOOORPRERRR

.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00

1236
1238
1240
1242
1244
1247
1251
1254
1259
1303
1307
1312
1315
1317
1319
1321
1323

>4 M|
b
> >l
4 X
» x|
bl
Ll

-

>oba e
L
PqPa pe Dl
P pd b
Pa e e pal
talia |
BB b D
ol
PObd b Dl
e De Pt
P4 Pa e el
b e R

ol

o N
P 0
an
=
o
(D
2=
QP
> 2
2

el
|
>l
bl
>4

|
!
|
!
|
}
}
|
I
i
I
I
I
I
|
I
|
|
!
I
I
|

F |
e la
bl
el kel
Ll -
>
> e sl
]|
»e e el
pe e el
o

I
[
|
I
I
I
I
I
[
[
I
[
I
|
!
!
I
I
!
|
I
I

I
I
I
I
|
I
I
I
I
I
I
I
I
I
|
!
I
I
|
I
I
I

|
el
e
bl |
b |
P X
|
ol
pa
]|
el

FORM XIV - IN ILMOZ2.1
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WESTINGHOUSE HANFORD COMPANY
222-S LABORATORY WHC-SD-WM-DP-053 REV 0
ANALYTICAL BATCH

Lab Segment Serial No. Customer ID:
V29-vV31 107-AP
Analysis: Sampie Prep:
ICP ACID DIGEST
instrument: WB39939 Procedure/ Rev: LA-505-151 D-OBw
Technologist: TA FRAZIER f’ Date: 09/10/93 12§73
Starting Time: 09:55 Temperature NA
Ending Time: 13:30 Chemist: BR WELS
Comments:
Description Lab ID Description Lab ID
T INITIAL UNDIG LMCS STDS — 11
2|DIGESTED REAGENT BLANK V30-8650 12
3 | DIGESTED LMCS STD V29-8550 13
4|107-AP__ SAM__ 107-AP-FB {V31-8750 14
5/107-AP  DUP  107-AP-FB [V31-8850 15
6]107-AP POST SPK 107-AP-FB e 16
7|ccy, ccB o 17
8 18
9 19
10 20
Standard Primary Book No. | Second Book No. |Third Book No. and Final Vol. of
Type and Aliquot Vol. and Aliquot Vol. Aliguot Vol. Standard
Lfssy LASNPR DIk Plres;”
" 833

A-6000-881 {03/82)




INDUCTIVELY COUPLED PLASMA ANALYSIS - ACID DIGESTION

rwm_-.-,.—u:::-a"..;-...--:..::—-.‘.:—.a-.:u.—.:-_"-\.— N S e e o R R

WHC-SD-WM-DP-053 REV0

Aol 527

Seral No Sample Point Date Time tssuea’ Puorny
Vv 29.-8550| 107-AP 8- 3-93 |10:38 25
Determiranion Method. Stancard Result Linis Charge Code Reruns
ICP LA-505-151 |% RECOVERY |NiL17 0
Sample Sze O/ = P 3o - C Customer 1D |
' drérF-
? RS el &t } synte0-8 o IS S5TD j
Remarks. Calculanons, Resuits: i
lst STD Digested STD y :
et COMPLETED2 jia g7 |
{rect -~ Und tges SE ’
SST4 25N10B E WARD'S PACKAGE
C' i do*alys: - 2 Analysi - 3 Anstyst - 4 ‘ZL}-@;! "sq"G’
B iy : g Hrs Hrg Mg
LAV E
Date Tnnm. Compieled Lab Unt Mgr / '/% )
.? )o/q..g ; /3"-mm M (2 28005 :(M rf—-f
i ) L 2

KN ST T

m-wﬁ-osy-ao-s::

Senal Ne Sampia Point Dae _{ Tima issuea Priority
v 30.-8650) 107-AP 8- 3-93 110:38 25
Determindtion Method. Stancard Result Umits Charge Coce Rerung
ICP LA-505-151 uG/ML N1L17 0
Sampie Si2e Customer 1D

7 DA BLK

Remarks. Calculstions, Results

REAGENT BLANK

COMPLETED.Z ] J22
SEE WARD'S PACKAGE

-t

<
Y \/1 7 di
AR A }naryu .2 Analyst - 3 Analyst - 4 Anglyst -5
ry Hrg ry Hg Hts

9/0,/‘?3

Yol

Time Compieted

/3: 30'(’.“

Lab Unn Mgr

[4
22, A/fﬁa/bm

. 54-6300-??.10-331

BEST AVAILABLE COPY

" 844




INDUCTIVELY COUPLED PLASMA ANALYSIS - ACID DIGESTION

WHC-SD-WM-DP-053 REV 0

Seral No Sampie Point Date Time Issued Prionty
V 31.-8750( 107-AP 8- 3-93 110:40 25
Deermiration Melhogd Siancard Result Unils Charge Code Reruns
ICP LA-5056-151 uG/ML N1L17 0
Sampie Sze JK = § : Customer 10

? St I ASac 107AP~FB

Remasks. Calculanons, Results

COMPLETEDZ [ro [23
SEE WARD'S PACKAGE

D e &

: () AL

i Ar 1 _‘,Wmlyu -2 Analyst - 3 Analyst - 4 Analyst - &
— g . s Hrs Hrg Hrs

Yo fos
Date Trme Completed Lab Yni Mgr /’ !
Yo foz 1133, '

F._‘. - R R == -—
Seral No Sample Point Date Time issued Prionty
\Y 31.-8850| 107-AP 8- 3-83 110:40 25
Determinanen Meihog Stancara Result Unus. Charge Code ) Reruny
ICP LA-505-151 uG,/ML N1L1i7 O
Sample Sue DET S Customer D
? St v A 107AP-FB

Aemarks. Calculations. Resul's

DUPLICATE SAMPLE

COMPLETED 2] [ 22
SEE WARD'S PACKAGE

Anglyst -3 Angtyst - 4 Aralyst - 5§
=ry Hrg ey
A 0/33
Date T.me Compieteg LaD Unit higr L
- . ’ g
ﬁi/574?3 f3-3(%m\ e Jé/)zﬂqLu«_

MAGM?GM ng-83)

BEST AVAILABLE COPY
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WHC-SD-WM-DP-053

REVO

catibration Standard : BLANK 9:55 AM 107 9/93
Task name : TWCP3
On-Peak I[ntegrations : 3  0Off-Peak Integrations : 1
Ag AL As B 8a Be Bi Ca
(KPulses) {KPulses) (KPulses) (KPulses) {KPulses) {KPulses) (KPulses) (KPulses)
on peak 1 1.819 8.520 0.789 1.493 3.681 1.132 3.107 0.280
bn Peak 2 1.827 8.536 0.776 1.529 3.488 1,133 3.128 0.279
On Peak 3 1.820 B.4T7S 0.789 1.467 3.678 1.133 3.115 0.280
offpeakl 1 B.249 0.793 1.513 1.133
offpeak? 1 1.844 3.679 3.013 0.237
Mean -0.022 0.281 -0.008 -0.017 0.003 -0.000 0.104 0.043
5.D. 0.004 0.032 0.008 0.03 0.005 0.001 0.011 0.00
X R.S.D. 19.313 $2.103 90.067 185,805 153.948 173.205 10.224 1.353
cd Ce Co cr Cu Fe K La
(KPulsas) {KPuises) (KPulses) (KPulsges) (XPulses) {XPulses) (KPulses) (KPulses)
On Peak 1 6,323 3.846 1.571 1.311 2.076 0.763 2.233 0.324
On Peak 2 4.351 3.858 1.589 1.302 2.084 0.767 2.227 0.324
On Peak 3 4£.305 3.833 1.582 1.290 2.079 0.787 2.219 0.321
Of fpeakl 1 4463 1.599 1.307 2.009 0.781
OffPeak2 § 3.816 2.154 0.319
Mean -0.137 0.030 -0.018 -3.006 0.07 -0.009 0.072 0.004
5.0, 0.023 0.013 0.009 0.0M 0.004 0.013 0.007 0.002
% R.S.D. 16.961 42,146 49,693 175.594 5.719 148.384 9.710 43.301
Li Mg Mn Mo Na Nd Ni P
(XPulsas) (KPulses) (KPulses) {KPulses) (KPulses) (KPulses) (KPulses) (KPulses)
On Peak 1§ 2.975 0.230 0.596 1.008 5.937 9.850 1.916 0.317
On Peak 2 2,978 0.232 0.592 1.1 5.947 9.886 1.948 0.321
On Peak 3 2.949 0.231 0.592 1.027 5.934 9.863 1.%04 0.320
offrPeak’ 1 2.998 0.231 0.992 5.884 9.835 0.308
offPeaké -1 0.572 1.879
Mean ~0.030 -0.000 0.021 0.023 0.055 0.030 0.057 0.011
$.0. 0.016 0.001 0.002 0.010 0.007 0.018 0.017 0.002
% R.S.0. 53.396 439806651150.000 10.825 43,776 12,302 60,099 30.589 18.348
P H -] Se S Sm sr ti
{XPulses) (KPulses) (XPulses} [KPulses) {KPulses) (KPulses) (KPulses) {XPulses)
On Peak 1 1.133 0.493 0.995 1.290 2.533 3.893 2.8584 2.577
On Peak 2 1.129 0,453 1.016 1.290 2.548 3.904 2.870 2.581
On Peak 3 1.0 0,490 1.026 1.277 2.530 3.885 2.858 2.565
Offpeakl 1 1.132 1.031 1.356 3.919 2.8561
OffPeak2 1 0.658 2.426 2.448
Mean ~0.008 ,0.034 -0.019 +0.070 0.111 -0.025 0.003 0.126
$.D. 0.012 0.002 0.016 0.00a 0,010 0.010 0.006 0.008 E;h
% R.S.D. 152.856 5.094 84,760 10.671 8.688 38.158 200.000 6.591 I
- Tl u v in Ir
(XPulses) {KPulses} (KPulses) {XPulses) (XPulges)
On Peak 1 2.918 4,413 1.778 0.983 3.345 “),,—-
On Peak 2 2.918 4,422 1.778 0.990 3.352
on Pesk 3 2.908 4,404 1.779 0.979 3347 U‘g\ﬁ VS
0ffPeakl 1 0.857 .
otfpesk2 4 2.979 4.368 1,769 3.285 fauj (Z;)W
Hean -0.064 0.046 0.029 0.127 0.063
5.0, 0.006 0.003 0.001 0.006 £.004
% R.5.0. B.974 17.566 1.968 4,384 5,723 "7 e QB

SIGNATURE ABOVE REPRESENTS CHEMICAL TECHNOLOGIST/CHEMISZ‘] THAT
COMPLETED/VERIFIED THE CALIBRATION/ANALYSIS ON PAGES

846



Calibration Standard :

Task name

: TWCY3

On-Peak Integrations :

On Peak 1
On Peak 2
On Peak 3
of fPeak
of fPeak2
Mean

$.D.

% R.S.D.

On Peak 1
On Peak 2
on Peak 3
QffPeak

Of fPeak?

Mean

s.D.

% R.S5.D.

On Peak 1
On Peak 2
On Peak 3
of fPeak

of fPeak2

Mean

s.D.

% R.S8.D.

On Peak 1
On Peak 2
On Peak 3
offPeakt
offPeak2
Mean
S.D.

% R.S.D.

On Peak 1
On Peak 2
On Peak 3
offPeak
offPeak2
Mean

§.D.

% R.S.D.

Ag
{KPulses)

5.522
5.517
5.535

1

1 1.858
3.667
0.009
0.253

cd
(KPulses)
37.266
37.420
37.535
1 4.566
1
32.841
0.135
0.411

Li
(KPulses)
13.502
13.528
13.584
1 3.058
1
10,480
0.042
0.400

Pb
(KPulses)

1.826

1.836

1.825
1 1.154
1

0.675

0.006

0.901

Tl
{KPulses)

3,095
3.089
3.087

t

T 2.960
0.130
0.004
3.194

1 PPM

9:58 AM 107 9/93

Off-Peak Integrations :

Al
{KPulses}
11.395
11.378
1.4
8.358

3.033
0.012
0.393

Ce
(KPulses)
4.303
4,306
4,299

3.824
0.479
0.004
0.734

Mg
{XPulses)
5.930
5.926
5.955
0.244

5.693
0.016
0.276

S
(KPulses)
1.604
1.599
1.621

0.662
0,946
0.012
1.219

v
(KPulses)
4.255
4,259
4,282

.818
L47
.015
.595

=T e T

As
{KPulses)
1.874
1.871
1.873
0.827

1.066
¢.002
0.146

Co
(KPulses)
7.174
7.262
7.286
1.632

5.602
0.056
1.007

Mn
(KPulses)
13.058
12.982
13.065

0.617
12.418
0.046
0.371

Sh
(KPulses)
1.367
1.342
1.364
1.053

0.305
0.014
4.480

Zn
(KPulses)
16.168
16.219
16.235
0.910

15.297
0.035
0.229

(KPulses)
8.199
8,226
8.205
1.554

6.656
0.014
0.213

cr
{KPulses)
4,534
4,533
4,533
1.367

3.166
0.001
0.018

Mo
(KPulses)
5.252
5.206
5.246
1.049

4.186
0.025
0.597

Se
{KPulses)
1.845
1.846
1.826
1.385

0.454
c.on
2,482

Zr
(KPulses)
6.022
6.020
6.036

3.307
2.719
0.009
0.321

WHC-SD-WM-DP-053 REV 0

Ba
(KPulses)
23.345
23.375
23.455

3.779
19.619
0.049
0.251

Cu
{KPulses)
7.5T1
7.559
7.579
2.030

5.540
0.010
0.182

. Na

(KPulses)
7.769
7.765
7.782
5.872

1.900
0.009
0.468

5i
(KPulses)
4.072
4,089
4.081

2.447
1.634
0.009
0.521

Be
(KPulses)
5.017
5.014
5.039
1.146

3.877
0.014
0.352

Fe
{KPulses)
3.735
3.731
3.809
0.796

2.962
0.044
1.483

Nd
(KPulses)
13.078
13.204
13,132
9.829

3.309
0.083
1.910

Sm
(KPulses)
4.349
4,346
4,344
3.948

.398
.003
632

o o O

847

Bi
(KPulses}
4,507
4,458
4,494

3.120
1.366
0.025
1.858

K
(KPulses)
2.3%90
2.395
2.390

2.139
0.253
0.003
1.143

Ni
(KPulses)
7.205
7.224
7.262

1.899
5.331
0.029
0.544

Sr
(KPulses)
29.810
29.823
29.944
2.929

26.930
0.074
0.274

Ca
{KPulses)
7.440
7.432
7.459

0.273
7.171
0.014
0.193

La
{KPulses)
0.566
0.565
0.565

0.318
0.247
0.001
0.233

-]
{KPulses)

0.402

0.397

0.402

0.308

0.092
0.003
3.126

Ti
(KPulses)
11.327
11.320
11.375

2.476
8.865
0.030
0.338




Calibration Standard :'2.5 PPM

Task name : TWC?3
On-Peak Integrations :

Ag
(KPulses)
On Peak 1 11.590
On Peak 2 11.582
On Peak 3 11.609
OffPeakl 1
offpeak2 1 1.896
Mean 9.698
s.0. 0,014
% R.S.D. 0.143
cd
(KPulses)
Oon Peak 1 20,290
on Peak 2 89.932
On Peak 3 89.705
offPeakl 1 4.614
offPeak2 1
Mean 85.362
s.D. 0.295
% R.S.D. 0.346
Mn
{KPulses)
o k 1 33.087
0. .ak 2 33.096
Oon Peak 3 33.087
Qffreakl 1
OffPeak2 1 0.680
Mean 32.397
s.D. 0.018
% R.S.D. 0.055
sb
{(KPulses)
On Peak 1 1.897
Cn Peak 2 1.904
On Peak 3 1.877
OffPeakl 1 1.054
OffPeak2 1
Mean 0.839
$.0. 0.014
% R.S.D. 1.671

10:00 AM 10/ 9/93

Off-Pesk Integrations :

Al
(KPulses)
15.966
15.999
15.985
8,173

7.810
0.7
0.212

Ce
(KPulses)
5.085
5.089
5,084

3.857
1.229
0.003
0.215

Mo
(KPulses)
1.731
11.722
11.809
1.063

10.691
0.048
0.448

Se
(KPulses)
2.735
2.725
2.727
1.386

1.343
0.005
0.394

As
{KPulses)
3.586
3.623
3.570
0.830

2.763
0.027
0.984

Cr
{KPulses)
9.732
9.795
e.773
1.400

8.367
0.032
0.382

Na
(KPulses)
10.821
10.80%9
10,843
5.797

5.027
0.017
0.343

Si
(KPulses)
6.351
6.368
6.375

2.476
3.889
0.012
0.317

(KPulses)
18,454
18.369
18.462

1.658

16.770
0.052
0.307

Fe
(KPulses)
8,499
8.472
8,474
0.812

7.670
0.015
0.196

Ndt
(KPuises)
18,498
18.462
18,443
8.913

8.555
0.028

0.327

Sm
(KPulses)
5.105
5.10%
5.104
3.965

—

111
0.003
0.238

WHC-SD-WM-DP-053  REV 0

Ba
{(KPulses)
55.716
55.649
55.800

3.953
51.775
0.086
0.128

K
{KPulses)
2.670
2.681
2.690

2.122
0.558
0.010
1.794

Ni
(XPulses)
15.575
15.611
15.617

1.919
13,682
0.023
0.166

Sr
(KPulses)
73.895
73.799
74.008
3.05%

70.845
0.105
0.148

Be
(KPulses)
11.318
11.289
11.323
1.164

10. 146
g.018
0.181

La
(KPulses)
0.958
0,958
0,954

0.31%
0.638
0.002
0.362

[
{KPulses)
0.514
0.518
0.526
0.308

0.211
0.006
2.891

Ti
{KPulses)
24.993
24,943
24.992

2.528
22.448
0.029
0.127

848

Bi
{(KPulses)
6.647
6.678
6.664

3.029
3.634
0.016
0.427

Li
(KPulses)
30.886
30.813
31.12%
3.192

27.749
0.163
0.586

Pb
(KPulses)
2.973
2.948
2.961
1.155

1.806
0.013
0.692

T
(KPulses)
3.382
3.384
3.380

2.953
0.429
0.002
0.466

Ca
(KPulses)
18.589
18.556
18.608

6.326
18.258
0.026
0.144

Mg
(KPulses)
15.149
15.121
15.157
0.265

14.877
0.019
0.127

S
{KPulses)
2.958
2.986
3.040

0.674
2.321
0.042
1.796

ar
{KPulses)
10. 167
10.156
10.166

3.333
6.830
0.006
0.089




Calibration Standard :
Task name : TWC93
On-Peak Integrations :

On Peak 1
On Peak 2
On Peak 3
OffPeakl

OffPeakd

Mean

s.D.

% R.S.D.

on Peak 1
On Peak 2
On Peak 3
Qf fPeak

of fPeak2

Mean

$.D.

% R.S5.D.

On Peak 1
Gn Peak 2
On Peak 3
of fPeak1

of fPeak2

Mean

s.0.

% R.S.D.

On Peak 1
On Peak 2
On Peak 3
QffPeak

Of fPeak?2

Mean

S.D.

% R.S.D.

On Peak 1
On Peak 2
On Peak 3
of fPeak1

of fPeak2

Mean

s.D.

% R.S.D.

Ag
(KPulses)
21.964
21.847
21.892
1
1 1.992
19.909
0.059
0.296

Cd
{KPulses)
179.286
178.185
178.525
1 5.034
1
173.631
0.564
0.325

Li
(KPulses)}
61.135
60.306
60.411
1 3.455
1
57.162
0.451
0,790

Pb
(KPulses)

4.882

4.896

4.864
1 1.189
1

3.692

0.016

0.435.

TL
(KPulses)

3.933
3.945
3.945

1

1 2.998
0.943
0.007
0.735

S PPM

10:02 AM 10/ 9/93

3 0ff-Peak Integrations :

Al
(KPulses)
24.244
24.173
24.179
9.226

14.973
0.039
0.263

Ce
(KPulses}
6.443
6.442
6.447

3.975
2.469

0.003-

0.107

Mg
(KPulses)
30.516
30.385
30.454
0.30

30.151
0.066
0.217

S
(XPulses)
3.471
5.423
5.426

0.686
4,75
0.027v
0.566

v
{KPulses)
14.345
14,278
14.301

2.106
12.202
0.034
0.279

As
(KPulses)
6.573
6.528
6.491
0.8

5.640
0.041
0.728

Co
{KPulses)
29.749
29.57%
29.695
1.754

27.919
0.089
0.319

Mn
(KPulses)
67.107
66.589
66.740

0.798
66.014
0.266
0.404

Sk
(KPulses)
2.848
2.796
2.817
1.086

1.734
0.026
1.508

In
(KPulses)
77.079
76677
76.986
1.127

75.787
0.210
0.278

(KPulses)
36.444
36.140
36.188

1.819

34.438
0.163
0.475

Cr
(KPulses)
18.520
18,400
18.452
1.523

16.934
0.060
0.355

Mo
(KPulses)
22.610
£2.528
22.615
1.158

21.426
0.049
0.228

Se
(KPulses)
4,253
4,229
4.215
1.433

2.79%
0.01%
0.4687

ir
(KPulses)
17.237
17.143
17.171

3.443
13.741
0.048
0.351

WHC-SD-WM-DP-053 REV 0

Ba
(KPulses)
109.640
108.898
109.123

4.319
104.901
0.380
0.363

Cu
(KPulses)}
29.753
29.577
29.622
2.138

27.513
0.0M
0.332

Na
{KPulses)
16,242
16.078
16.109
5.875

10.268
0.087
0.849

Si
(KPulses)
10,33
10.318
10.329

2.597
7.729
0.007
0.0

Be
(KPulses)
21.913
21.763
21.813
1.195

20.635
0.076
0.370

fe
{KPulses)
16.399
16.363
16.373
0.873

15.505
0.019
0.120

Nd
{KPulses)
27.8M
27.743
27.698
10.338

17.433
¢.0%0
0.515

sm
(KPulses)
6,465
6.456
6.457
4.187

2.272
0.00%
0.217

849

Bi
(KPulses)
10.528
10.464
10.467

3.826
6.660
0.036
0.542

K
(KPuises)
3.224
3.220
3.217

2.139
1.081
0.004
0.325

Ni
(KPulses)
29.870
29.797
29.744

2.01%
27.789
0.063
0.228

sr
(KPulses)
147.437
146,498
146.826
3.319

143.608
0.487
0.339

Ca
(KPulses)
37.900
317.633
37.714

0.424
37.325
0.157
0.367

La
(KPulses)
1.625
1.616
1.621

0.325
1.296
0.005
0.348

P
(KPulses)
0.761
0.770
0.776
0.313

0.456
0.008
1.456

Ti
(KPuises)}
47.926
47.649
47.769

2.671
45.110
0.13¢9
0.308

i
iy




Celibration Standard : 10 PPM

Task name :

TWCS3

On-Peak Integrations :

On Peak 1
On Peak 2
On Peak 3
0ffPeakl 1
offPeak2 1
Mean

5.D.

% R.S.D.

On Peak 1
On Peak 2
On Peak 3
Qf fPeakl 1
offPeak2 1
Mean

S.D.

% R.S.D.

or k1
On a4k 2
On Peak 3
offPeakl 1
DffPeak? 1
Mean

S.D.

% R.5.0.

On Peak 1
on Peak 2
On Peak 3
of fPeak1 1
of fPeak2 1
Mean

s.D.

% R.S.D.

on Peak 1
On Peak 2
On Peak 3
o LS|
of.. .ak2 1
Mean

$.D.

% R.S.D.

Ag
(XPulses)}
41.394
41.670
41.523

2.168
39.361
0.138
0.351

cd
(KPulses)
348,743
350.538
348.991
5.540

343.884
0.973
0.283

Li
(KPulses)
115.243
116.021
115.618
4.000

11.627
0.389
0.349

Pb
{KPulses)
8.583
8.699
8.720
1.276

7.391
0.074
0.998

TL
(XPulses)
5.007
5.008
4,998

3.050
1.954
0.006
0.282

10:12 AM 107 9/93

0ff-Peak Integrations :

Al
{KPulses)
39.505
39.540
39.438
10.397

29.097
0.052
0.178

Ce
(KPulses)
9.058
9.060
9.033

4.201
4.849
0.015
0.310

Mg
(XPulses)
59.622
59.827
59.549
0.374

59.292
0.144
0.243

S
(KPulses)
9.943
9.870
9.903

0.784
g.121
0.037
0.401

v
(KPulses)
26.995
27121
27.013

2.494
24.549
0.068
0.278

As
(KPulses)
12.214
12.270
12.284
1.004

11.252
0.037
0.329

Co
(XPulses)
58.176
58.248
57.846
1.942

56,148
0.214
0.382

Mn
(KPulses)
131.338
132,014
131.526

1.041
130.585
0.349
0.267

sh
(KPulses)
4.611
4.605
4.577
1.104

3.494
0.018
0.51%

Zn
(KPulses)
152.851
153.287
152.831
1.425

151.565
0.258
0.170

{KPulses)
70.125
70.691
70.401

2.136

68.270
0.283
0.415

cr
(KPulses)
35.389
35,446
35.371
1.777

33.625
0.039
0.116

Mo
(KPulses)
43,926
44,035
43.802
1.333

42.588
o.17
0.274

Se
{KPulses)
7.208
7.190
7.145
1.475

5.706
0.032
0.569

ir
{KPulses}

30.768

30.931
30.846

3.634
27.214
0.082
0.300

WHC-SD-WM-DP-053 REV 0

Ba
(KPulses)
212.673
213.940
213.010

5.035
208.173
0.656
0.315

Cu
{KPulses)
56,935
57.288
57.103
2.315

54.794
0177
0.322

Na
{KPulses)
25.997
26,094
26,025
5.995

20.044
0.050
0.249

Si
{KPulses)
17.773
17.858
17.821

2.824
14.993
0.043
0.284

Be
(KPulses)
41.872
42.007
41.854
1.261

40.650
0.084
0.206

Fe
{KPulses)
31.75¢9
32.042
31.941
0.952

30.962
0.143
0.463

Nd
(KPulses)
45.473
45.713
45,767
10.951

34.700
0.156
0.451

sm
(KPulses)
9.030
2.060
9.034
4.527

4.515

0.016
0.352

830

Bi
(KPulses)
17.674
17.808
17.786

4.758
12.998
0.072
0.553

K
(XPulses)
4.206
4.217
4,217

2.154
2.059
0.006
0.308

Ni
(KPulses)
56.988
57.023
57.069

2.262
54.765
0.041
0.074

Sr
(KPulses)
287.580
289.110
287.811
3.824

284,343
0.825
0.290

Ca
(KPulses)
73.118
73.614
73.368

0.619
72.748
0.248
0.341

La
(KPulses)
2.8%6
2.910
2.897

0.341
2.560
0.008
0.305

P
(KPulses)

1.181

1.147

1.173

0.321

0.846
0.018
2.1

Ti
{KPulses)
92.288
92.569
92.076

2.935

89.376

0.247
0.277




catibration Standard :
Task name : TWC93
On-Peak Integrations :

50 PPH

Off-Peak Integrations :

10:15 AM 10/ 9/93

WHC-SD-WM-DP-053 REV 0

Al
(KPulses)

on Peak 1 153.294
On Peak 2 152.978
On Peak 3 152.648
OffPeakl 1 9.014
offPeak2 1

Mean 143.95%9
$.D. 0.323
% R.5.D. 0.224

Bi Ca
(KPulses) (KPulses)
73.385 339.371
73.361 338.979
73.023 338.557
3.428 2.062
69.828 336.907
0.202 0.407
0.2%0 0.121

Fe
(KPulses)
152.413
152.040
151.770
1.551

150.523
0.323
0.214

K Na P 8
(KPulses) (KPulses) {KPulses) (KPulses)
12.121 105.359 4.538 45.859
12.150 105.676 4,593 45.836
12.075 104,964 4,669 45.236
6.409 0.330
2.223 1.088
9.892 98.924 4.277 44 889
0.038 0.357 0.057 0.225
0.382 0.361 1.327 0.500

851



Calibration Standard : U-50 PPM 10:28 AM 107 9/93

Task name : TWC93 WHG'SD'WM'DP‘053 REVO

On-Peak Integrations : 3 Off-Peak Integrations : 1

u
(KPulses)

on Peak 1 3.876 i
on Peak 2 9.877 i
On Peak 3 9.861

OffPeakl 1

OffPeak2 1 4,462

Mean 5.409

s.D. 0.009

% R.S.D. 0.166

83<



Identity 1: SST4 Identity 2: Quality Control 10:33 AM September 10, 1993
Task name : TWCS3

sample Weight :  1.0000 Solution Volume : 1.00  WHC-SD-WM-DP-053 REV 0

On-Peak Integrations : 3 Off-Peak Integrations :

r sr Bi Si Al Co Cu Li
{ppb} {ppb} {ppb) (ppb} (ppb) (ppb) (ppb) (ppb)
Mean 4963.931 5102.232 4768.272 5759.872 4867.108 4916.616 4905.719 5044 .942
s.D. 19.505 22.248 25,289 23.013 13.590 13.850 15.691 27.525
% R.S.D. 0.393 0.436 0.530 0.400 0,279 0.282 0.320 0.546
Zn Ni La Fe Ca cr Nd U
(ppb) {ppb) {ppb) (ppb) (ppb) (ppb) (ppb) (ppb)
Mean 5118.916 4963.094 5282.229 4969.137 5334.775 5037.440 5108.394 -183.332
s.D. 14.712 22.034 26.333 38.735 21,809 22.236 34.049 85.437
% R.S.D. 0.287 0.444 0.499 0.780 0.409 0.441 0.667 46.602
Ce Sm " Ba P 5 My As Na
{ppb) (ppb} (ppb) (ppb) (ppi) (ppb) (ppb) (ppb)
Mean 4834.428 4953124 4986.590 5572.997 5118.019 4910.009 4981.504 5094.583
s.D. 10.705 $.319 21.795 110.869 17.069 19.480 16,945 16.682
% R.S.D. 0.221 0.188 0.437 1.989 0.334 0.397 0.340 0.327
Mo Se Ag Pb Ti Cd B K
(ppb) (ppb) {ppb) (ppb) " (ppb) (ppb) (ppb} (ppb)
Mean 4926.967 2887.696 . 4981.537 5017.803 4826,320 4958,417 5023.226 S086.089
s.D. 16.878 30.660 10.370 30.022 21.723 13.363 27.951 25.540
% R.S.D. 0.343 1.062 0.208 (.598 0.450 0.269 0.556 0.502
Mn Sb v Be Tl
(ppb) (ppb) (ppb) (ppb} (ppi)
Mean 4976.768 4881.416 4B46.925 5097.942 4691.013
s.D. 22.487 59.229 - 21.998 23.711 21.586
% R.S.D. 0.452 1.213 0.454 0. 445 0. 460

833



Identity 1: WP-284 Identity 2: W-284

Task neme : TWC93

S Weight :

On . .ak Integrations :

Mean
S.D.
X R.S.D.

Mean
$.D.
% R.S.D.

Mean
S.D.
X R.S.D.

Mean
§.D.

Mean
S.D.
% R.S.D.

ir
(ppb)
0.293
0.566
192.975

Zn
{ppb)
7.679
0.569
7.411

Ce
(ppb)
19.813
2.103
10.614

Mo
(ppb)
-4,567
0.405
8.866

Mn
(ppb)
12.336
0.195
1.582

sr
(ppb)
0.558
0.176
31.486

Ni
{ppb)
18.197
0.843
4.634

Sm
(ppb)
-12.523
4.660
37.209

Se
(ppb)
-15.539
11.966
77.006

sb
(ppb)

-0.812

36.609
4506.656

12:34 PM September 10, 1993

1.0000 Solution Volume :
0ff-Peak Integrations

Bi
(ppb)
-4.338
27.765
640.072

La
(ppb)
6.583
2.276
34.5M

Ba
(ppb)
28.827
0.109
0.377

Ag
{ppb)
0.000
0.003
32875.371

v
(ppb)
127.180
1.423
1.119

(ppb)
381.840
5.410
1.417

Fe
(ppb)
24.156
1.735
7.183

P
{ppb)
64.270
55.113
85.752

Pb
{ppb)
-13.339
19.416
145.562

Be
(ppb)
29.116
0.248
0.852

WHC-SD-WM-DP-053 REV 0

Al
(ppb)
150.056
3.365
2.243

Ca
{ppb)
31.291
0.140
0.448

S
(ppb)
10.065
2.742
27.237

Ti
(ppb)
0.303
0.195
64.342

T
(ppb)
$1.591
2,913
3.181

8§34

Co
(peb)
43.746
2.471
5.648

Cr
(peb)
6.937
2.908
41.928

Mg
(prb)
0.848
0.000
0.000

(ppb)
7.133
1.169

16.275

Cu

(ppb)
7.182
0.658
9.166

Nd
(ppb)
9.759
8.220
84.229

As
(ppb)
30.023
2.661
8.862

(ppb)
38.423
1.255
3.267

Li
(ppb)
1.298
0.470
36,243

u
(pRb)
177.118
5.382
3.039

Ne
(ppo)
97.208
1.465
1.507

K
(ppb)
-15.114
7.803
51.626



Identity 1: ICV
Task name :
Sample Weight :

THCS3

On-Peak Integrations @

Mean
s.D.
% R.S.D.

Mean
S.D.
% R.S5.D.

Mean
S.D.
% R.S.D.

Mean
5.D.
% R.S.D.

Mean
S.D.

r
(ppb)
4858.629

13.640

0.281

NJ zn
{ppb)
4838.714

14.997
0.310

v

Ce
(ppb)
4726.889

16.471

0.348

N

Mo
(ppb)
4791.820

11.915

0.249

\s

MR
{ppb)
4896.161

16.975

ldentity 2: Quality Control

12:35 PM September 10, 1993

WHC-SD-WM-DP-053 REV 0

1.0000 Seolution Volume : 1.00
Off-Peak Integrations :

\A Sr \‘ Bi \Isi \JM
(ppb) (ppb) (ppb) (ppb)
5002.352 4610.441 5679.384 4632.335

16.490 29.159 22.774 5.506
0.330 0.632 0.401 0.119
\1 Ni \' La \" Fe \’ Ca
(ppb) (ppb) (ppb) (ppb)
4875.658 5239.888 4930.881 5073.479
9.837 17.798 8.904 16.497
0.202 0.340 0.181 0.325

\\J Sm \\\J Ba \\\IP \\u S
(ppb) (ppb) (ppb) (ppb)
4928.500 4905.262 5008.204 4749.900

13.677 16.048 107.390 7.417
0,278 0.327 2.144 0.156
Se Ag \"Pb \I Ti
(ppb) (ppb) (ppb) {ppb)
2794.339 4890.515 4905.050 4723.852
24.373 13.581 54.520 14.852
0.872 0.278 1.112 0.314

\\JSb \\J v \\J Be \\,Tl
{ppb) (ppb) (ppb) {ppb)
4655.722 4751.096 5028.461 4555.497

33.972 15.929 12.981 63.294
0.730 0.335 0.258 1.389

% R.5.D.

0.347

853

\\“Co

(ppb)
4806.360
20.526

0.427
o

cr
(ppb)
4937.815
19.481
0.395
\._g
(ppb)
4T7T.254
14.345

0.300
\

td
(pp0}
4868.372
17.226
0.354

\\JCu

(ppb)
4815.030
16.358
0.340

\
(ppb)
5159.187

23.217
0.451

v

As
(ppb)
4829.152

35.038

0.726

\

B
(ppb)
4965.075

21.812

0.43%

\

Li
{ppb)
4918.313
21.517
0.437

u
(ppb)
-177.118

44,054

24873,

\.
(ppb)
4934.596

18.525

0.375

\VS
{ppb)
4912.417

13.515
0.275



Identity 1: ICB Identity 2: Quality Coﬁtrol 12:37 PM September 10, 1993
Task name : TWCY3

samole Weight ;  1.0000 Solution Volume : 1.00 WHGC-SD-WM-DP-053 REV 0
0 k Integrations : 3 Off-Peak Integrations : 1
2r sr Bi si Al Co cu Li
(ppb) {ppb) {ppb) (ppb) (ppb) (ppb) {ppb) (ppb)
Mean -1.968 0.985 6.218 2.853 17.591 -0.000 0.487 2.32%
5.D. 1.667 0.082 10.236 1.357 5.797 3.957 0.823 0.791
% R.S.D. 84.721 8.347 164.618 47.546 32.957 23287713.308 169.039 34.035
Zn Ni La Fe Ca cr Nd u
(ppb) (ppb) (ppb) (ppb) {ppb) {ppb) (ppb) (ppb)
Mean -2.707 4.114 -0.047 6.230 -0.091 -1.%10 24.165 -201.976
§.D. 0.476 1.933 3.925 2.326 0.279 0.348 15.535 137.321
% R.5.D. 17.588 46.976 8302.482 37.339 307.678 18.233 64 .284 67.989
Cce sm Ba P s Mg As Na
{ppb) (ppb) (ppb) (ppb) {ppb) {ppb) {ppb) (ppb)
Mean -31.441 35.231 -0.000 -27.21 49.728 0.452 -17.217 21.196
§.D. 31.681 34.774 0.357 31.570 6.969 0.259 4.997 9.694
% R.5.D. 100.765 98.704  135612.982 116.020 14.015 57.282 29.024 45.736
»
Mo Se Ag Pb T§ cd B K
(ppb) (ppb) (ppb) {ppb) {ppb) {ppb) Cppb) (ppb)
Mean 2.572 10.244 -0.850 -38.479 -0.484 2.632 9.593 -1.492
s.D. 2.911 9.184 1.898 8.743 0.225 0.945 2.211 31.900
% R.S.D. 113.170 89.652 223.289 22.722 46.424 35.8%90 23.042 2137.692
Mn Sb v Be Tl
(ppb} (ppb) {ppb) {ppd) (pph)
Mean -0.80%1 -31.100 -3.748 0.165 -35.948
$.0. 0.310 12.203 1.034 0.379 49.587
X R.S.D. 38.693 39.238 32.835 229.128 137.944

- 8356



Identity 1: 1CSA-I
Task name :
Sample Weight :

TWCY3

On-Peak Integrations :

Identity 2: ICSA

1.0000 Solution
Off-Peak

12:40 PM September 10, 1993

Volume :

Integrations :

1.00
1

WHC-SD-WM-DP-053 REV 0

Mean
S.D.
% R.S8.D.

Mean
s.D.
% R.S.D.

Mean
s.D.
% R.S.D.

Mean
s.D.
% R.S.D.

Mean
s.D.
% R.S.D.

ir
(ppb)
-3.448
2.407
69.794

n
(ppb)
-0.176
0.364
206.438

Ce
(ppb?
-51.089
4.382
8.577

Mo
(ppb}
3.139
0.830
26.446

Mn
(ppb)
-1.178
0.448
38.007

sr
{ppb)
0.582
0.109
18.704

Ni
(ppb)
-0.179
1.912
1067.858

Sm
(ppb)
21.054
14.216
67.522

Se
{ppb)
-16.750
9.899
59.095

sb
(ppb)
-11.560
16.923
146.394

Bi
(ppb)
30.700
34.110
111.108

La
(ppb)
3.953
7.913
200.188

Ba
{ppb)
0.250
0.274
109.850

Ag
(ppb)
-1.360
1.153
84.315

v
(ppb)
-4 243
1.087
25.609

si
(ppb)
29.796
18.417
61.81

Fe
(ppb)
9.728
3.976
40.868

P
(ppb)
~39.143
11.932
30.484

fb
(ppb)
-20.463
7.632
37.297

Be
(ppb)
-0.331
0.143
43.301

Al
(ppb)
34.865
8.299
23.805

Ca
(ppb)
21.256
0.141
0.662

S
(ppb)
58,749
15.146
25.781

Ti
{ppb)
-0.821
0.626
76.186

Tl
{ppb)
-35.211
26.MM
70.748

857

Co
(ppb}
-2.259
0.817
36.178

cr

" {ppb)

-1.005
0.921
91.663

Mg
(ppb)
1.413
0.259
18.330

cd
{peb)
1.400
0.683
48.780

Cu
(ppb)
-0.182
0.558
305.786

Nd
(ppb)
6.046
4£.879
80.695

As
(ppi}
6.229
12.490
200.508

B
(ppb)
7.724
4.217
54.595

Li
(ppb)
0.181
0.781
430.301

u

(ppb)

-205.084
47.837
23.325

Na
(ppb)
42B012.615
3128.465
0.7

K
(ppb}
47.885
28.133
58.750



Identity 1: XXX

Task name : TWC93
: 1.0000 Solution Volume :

So~~'e Weight

Identity 2: Rinse

Off-Peak Integrations :

12:42 PM September 10, 1993

1.00
1

WHC-SD-WM-DP-053 REV0

Q k Integrations :
Zr
(ppb)
Mean -3.324
s.D. 1.333
X R.S.D. 40.107
Zn
{pph)
Mean -2.002
$.D. 0.440
% R.S.D. 21.950
Ce
(ppb)
Mean -6.864
s.D. 9.494
% R.5.D. 138.332
Mo
(ppb)
Mean -4.217
s.D. 1.112
% R <.D. 26.361
Mn
(ppb)
Mean -0.929
$.D. 0.383
% R.S.D. 41.186

Sr
{ppb)
0.582
0.161
27.608

Ni
(ppb)
12.456
2.451
19.676

S
{ppb)
37.469
7.861
20.980

Se
{ppb)
15.121
17,956
118.747

sb
(ppb)
-49.664
81.141
163.380

Bi
(ppb)
0.178
24.642
13879.947

La
(ppb}
6.472
4.580
70.763

Ba
(ppb)
0.150
0.051
33.966

Ag
(ppb)
-0.413
0.328
93.948

v
(ppb)
-5.749
1.255
21.825

si
(ppo}
0.655
2.868
437.587

Fe
(ppb)
0.547
4.853
887.658

P
(ppb)
-3.346
0.000
0.000

Pb
(ppb)
-33.992

5.525

16.253

Be
(ppb)
-0.331
0.287
86.603

Al
(ppb)
6.210
5.533
89.101

Ca
(ppb)
-2.275
0.081
3.562

s
(ppb)
-2.212
14.821
670.086

Ti
(ppb}
0.153
0.789
516.989

it

{ppb)
-35.188
39.782
113.056

----------------------------------------------------------------------

838

Co
{pok)
1.189
1.338
112.585

Cr
(ppb)
-3.217
1.256
39.033

Mg
(ppb)
0.3%
0.098
24. 744

cd
(ppb)
1.556
0.725
46.561

Cu
(ppb)
0.609
1.096
179.950

Nd
(ppb)
58.425
3.508
6.688

As
(ppb)
-4.397
14.345
326.236

(ppb)
3.493
2.907

83.228

Li
(prb}
1.570
0.415
26.432

(ppb)
-9.322
44.054

472,582

Na
(ppb)
198.423
46.710
23.541

K
(pPb)
10.426
28.133
269.821



Identity 1: ¥30 Dig Blank
TWCY3
Sample Weight :

Task name :

On-Peak Integrations :

Identity 2: Direct Acid Digest

1.0000 Solution Volume :
Off-Peak Integrations :

1.00
1

12:464 PM sEptember 10, 1993

WHC-SD-WM-DP-053 REV g

Mean
§.D.
X R.5.0.

Mean
§.D.
% R.5.D.

Mean
8.D.
% R.S.D.

Mean
8.D.
% R.S.D.

Mean
5.D.
% R.S.D.

(ppb)
1.6M11
2.167

134.506

Zn
{ppb)
146.391
0.433
3.008

Ce
{ppb)
-39.867
2.430
6.096

Mo
{ppo)
-1.640
0.854
54.506

Mn
(ppb)
0.210
0.0%90
42.713

sr
(ppb)
1.080
0.082
7.613

Ni
(ppb)
-5.825
3.454
59.300

Sm
(ppb)
-30.431
11.267
37.024

Se
(ppb)
-18.204
23.647
129.899

sb
(ppb)

20.482

44 773
216.480

Bi
(ppb>
11.92¢9
36.145
303.003

La
(ppb)
6.631
6.014
90.698

Ba
(ppb)
0.005
0.326
7070.083

Ag
(ppb)
0.080
0.899
1126.036

v
(ppb)
-3.558
1.255
35.259

Si
{ppb)
1872.363

8.729
0.466

Fe
(ppb)
35.852
6,755
18.841

P
(ppb)
24.496
27.556
112.4%4

Pb
(ppb)
-14.098
14.279
101.284

Be
(ppb)
-0.579
0.143
24 . Th4

Al
(ppb)
103.436
1.602
1.549

Ca
(ppb)
401.693
0.662
0.165

S
{ppb)
94.265
5.a¢m
6.250

Ti
{ppb)
0.303
0.389
128.685

T
(ppb}
-44.038
31.436
71.384

839

Co
{ppb)
-0.119
0.309
259.770

Cr
(prb)
2.513
3.322
132.175

¥g
(ppb)
39.165
0.170
0.433

td
(ppb)
-0.890
1.23
138.335

Cu
(ppb)
0.487
6.380
78.036

Nd
(ppb)
-11.236
17.969
159.935

As

(ppb)
-6.878
5.832
B4, 794

B
(ppb)
150.837
3.132
2.076

Li
{ppb)
1.298
0.314
24.162

(ppb)

-124.293
60.653
48.798

Na
{ppb)
532.193
3.302
0.620

K
{ppb)
-33.843
65.081
192.303



Identity 1: V29 Dig Std 2.5-25 Identity 2: 13N10C,21B48C, 14N10C . 12:47 M September 10, 1993
Task name : TWCH3

Samnle Weight :  1.0000 Solution Volume : 1.00 WHC-SD-WM-DP-053 REV 0
0 k Integrations : 3 Off-Peak Integrations : 1
ir sr Bi Si Al Co Cu Li
(ppb) (ppb) (ppb) (ppb) {ppb) {ppb) (ppb) {ppb)
Mean 9563.864 9364 .209 7802.792 26507.765 5484277 ME2.717 4636.817 9407967
5.D. 12.958 12.037 7.020 43.476 13.425 11.667 7.630 37.040
% R.S.D. 0.135 0.129 0.090 0.164 0.245 0.127 0.165 0.394
In Ni La Fe Ca cr Nd u
(ppb} (ppb) (ppb) {ppb) (ppb) (ppb) (ppb) {ppb)
Mean 9095.217 4781.948 9762.4666 4765.069 11150.662 4746.607 9516.075 9399. 664
S.D. 12.813 12.377 9.945 32.914 14.707 4.527 14.586 61.128
% R.S.D. 0.141 T 0.259 0.102 0.691 0.132 0.095 0.153 . 0.650
Ce sm Ba P s Mg As Na
(ppb) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb) {ppb)
Mean 9691.592 8746.564 9425.555 10254 .422 4651.938 4812.350 4672.255 11282.2644
s.D. 4.180 7.861 13.991 76.714 36.222 4.091 34.620 40.709
% R.S.D. 0.043 0.090 0.148 0.748 0.779 0.085 0.741 0.361
Mo Se Ag Pb Ti cd B K
(ppb) (ppb) (ppb) (ppb) (ppb) {ppb} (ppb) {ppb)
Mean 9522.664 2669.052 5439.653 9472657 4770.159 9188.701 6239. 71 4779.608
s.D. 9.226 39.207 -3.182 17.338 4.882 10.001 °.773 27.029
% R.S.D. 0.097 1.469 0.058 0.183 0.102 0.109 0.157 0.566
Mn Sb v Be TL
(ppb} (ppb) {ppb) {ppb) (ppb)
Mean L697.674 4983.027 9502.465 9767.996 4466836
s.0. 4.007 38.701 12.727 15.975 16.058
% R.S.D. 0.085 0.777 0.134 0.164 0.359

8§60



Identity 1: V3t Sam 107AP-FB ldentity 2: 5ml in 25ml-1ml in 5 12:51 PM September 10, 1993
Task name : TWCP3

Sample Weight : 1.0000 Seolution Volume : 1.00 , WHC_SD_WM-DP.053 REV 0O

On-Peak Integrations : 3 Off-Peak Integrations : 1

ir sr Bi §i Al Co Cu Li
(ppb) (ppb) (ppb) {ppb) (ppb) {ppb) {ppb) (ppb)
Mean -1.225 2.350 -0.643 473.359 47.258 6.954 18.625 1.841
S.D. 1.188 0.356 22.028 7.150 4442 4.487 0.587 0.954
%X R.S.D. 96.981 15.152 . 3427.584 1.51 9.399 64.529 3.151 51.805
Zn Ni La Fe Ca Cr Nd U
(ppb) (ppb) {ppb) (ppb) (ppb) (ppb) (ppb) {(ppb)
Hean 22.994 20.000 11.799 16.833 271.714 -7.339 37.044 34.181
S.D. 0.339 3.464 0.027 1.550 0.640 0.348 12.016 63.453
X R.S.D. 1.473 17.321 0.233 9.206 0.235 4. T4S 32.4356 185.642
Ce Sm Ba P - § Mg As Na
(ppb) (ppb) {ppb) (ppb) {ppb) {ppb) {ppb) (ppb)
Mean -20.938 -34.908 1.951 -T.324 142.248 46.512 16.536 218.892
S.D. 8.509 9.319 0.387 24.839 14.376 0.259 8.417 11.235
% R.S.D. 40.637 26.698 19.825 339.165 10.106 0.557 50.903 5.132
Mo Se Ag Pb Ti cd B K
(ppb) (ppb) (ppb) (ppb) {ppb) {ppb} {ppb) (ppb)
Mean 0.910 -20.277 1.557 -25.781 1.014 0.920 74.336 59.804
$.D. 1.304 21,170 0.684 7.726 0.659 0.825 2.092 49.260
% R.S.D. 143.253 104.404 43.956 29.966 64.923 89.678 2.815 82.349
Mn sb v Be Tl
(ppb) (ppb) (ppb) {ppb) (ppb}
Mean -0.061 -69.205 -2.600 0.579 40.999
5.D. 0.338 20.795 1.087 0.430 30.376
% R.S.D. 555.155 30.049 41.789 C76.231 74.090

861



Identity 1: V31 Dup 107AP-FB Identity 2: 5ml in 25ml-1ml in 5 12:54 PM September 10, 1993
Task name : TWCP3

Se~~le Weight : 1.0000 Solution Volume : 1.00
{ ik Integrations : 3 Off-Peak Integrations : 1 WHC-SD-WM-DP-053 REVO0
ir sr Bi &1 Al Co Cu Li
. {ppb) (ppb) {ppb) {ppb> (ppb) {ppb) (ppb) (ppb)
Mean -3.664 5.341 =19.360 237.383 29.498 0.238 16.373 1.177
s.D. 1.480 0.340 5.349 14.596 5.747 2.277 1.346 0.428
% R.S.D. 40.386 6.360 27.628 6.149 19.483 957.604 8.220 36,342
in Ni La Fe Ca Ccr Nd U
(ppb) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb)
Mean 247.262 12.745 6.581 37.40 7782.365 -1.407 10.520 -170.903
$.D. 1.026 4.729 4.509 1.977 - 32.879 3.051 33.299 102.25¢9
% R.S.D. 0.415 37.103 68.506 5.272 0.422 216.790 316.524 50.834
Ce Sm Ba P S Mg As Na
(ppb) (ppb} {prb) {ppb) (ppb) (ppb) (ppb) (ppb)
Mean -64.520 -666.899 0.524 60.293 128.016 175.481 -17.312 223.639
$.D. 14.584 16.900 0.388 38.357 13.159 0.449 7.972 11.057
X R.S.D. 22.603 2.534 74.053 63.618 10.279 0.256 46.051 4.944
Mo Se Ag Pb Ti cd B K
(ppb) (ppb) (ppb) (ppb) {ppb) (ppb) (ppb) (ppb)
Mean -2.681 -22.919 -0.412 -19.792 0.602 -1.457 82.775 59.804
§.D. 2.140 15.642 0.900 16.503 0.361 0.094 3.945 45.401
%P S.D. 79.806 68.247 218.688 83.380 59.989 6.474 6,284 75.916
Mn sb Vv Be Tl
(ppb) (ppb) (ppb) (ppb) {ppb)
Mean B.642 -27.192 -6.433 -0.331 -36.388
S.D. 0.218 10.154 1.897 0.143 . 24,337
% R.S.D. 2.520 37.340 29.486 43.301 56.882

862



Identity 1: V31 PSpk 107AP-FB Identity 2: 5mlL in 25|'nl-1lnl in5 12:59 PM September 10, 1993
Task name : TWC93
Sample Weight : . 1.0000 Solution vVolume : 1.00 i WHC'SD-WM-DP.053 REVO

On-Peak Integrations : 3 Off-Peak Integrations : 1

ir Sr Bi Si Al Co Cu Li
{ppb) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb)
Mean 967.884 1001.812 - 951.724 1708.889 960.938 967.703 281.144 985.%999
s.D. 5.430 4.778 3.338 16.886 7.808 10.809 5.376 6.818
% R.S8.D. 0.561 0.477 0.351 0.988 0.813 1.117 0.548 0.691
In Ni La Fe Ca cr Nd u
(ppb) (ppb) (ppb) {ppb) (ppb) (ppb) (ppb) (ppb)
Mean 975 .4T1 991.009 1057.133 1018.377 1321.926 992.630 1070.084 -167.796
5.D. 4.754 6.459 9.160 11.345 6.727 4,537 9.459 79.283
X R.S.D. 0.487 0.652 0.867 1.114 0.509 0.457 0.384 47.249
Ce Sm Ba P -] Mg As Na
(ppb) (ppb) (ppb) . {ppb) (ppb) (ppb) (ppb) (ppb)
Mean 904.911 941,806 979.011 1066.580 1125.374 1027.056 970.068 1232.644
s.D. 22.560 11.267 4,784 47,850 19.573 4.426 20.156 7.154
% R.S.D. 2.493 1.196 0.489 6.361 1.738 0.431 2.078 0.580
Mo Se Ag Pb Ti Cd - B X
(ppb) (ppb) {ppb) (ppb) (ppb) (ppb) (ppb) {ppb)
Meen 960,389 548.615 618,235 931.123 944.211 962.538 1060.631 982.652
s.D. 3,914 7.620 26.511 6.918 4.684 4.928 7.097 19.339
X R.S.D. 0.408 1.389 4.288 0.743 0.496 0.512 0.669 1.968
Mn sb v Be Tl
(ppb) (ppb) (ppb) ' (ppb) (ppb)
Mean $78.898 945.932 940.500 1010.043 878.880
§.D. 4.829 34.557 3.444 4.963 30.951
% R.S.D. 0.493 3.653 0.366 0.491 3.522

863



Identity 1: V31

Task name : TWCY3
S¢- 'e Weight ;
+] Kk Integrations :
r
(ppb)
Mean 0.500
§.D. 0.565
% R.S.D. 112.905
Zn
(ppb)
Mean 76.421
s.D. 0.624
% R.5.D. 0.816
Ce
(ppb)
Mean -43,386
$.D. 18.357
% R.S.D. 42.311
Mo
(ppb)
Mean -3.126
s.0. 1.468
%P =D 46,951
MR
{ppb)
Mean -0.210
s.D. 0.233
X R.S.D. 111.379

sam 107AP-FB

sr
{ppb)
1.567
0.142
9.091

Ni
(ppb)
89.866
4.620
5.14

sm
(ppb)
-67.738
9.319
13.758

Se
(ppb)
-37.824
11.579
30.513

sb
(ppb)
18.728
80.929
432.120

1.0000 Solution Volume :
0ff-Peak lntegratipns H

Bi
(ppb}
264.271
23.614
97.293

La
(ppb)
4.010
0.012
0.302

Ba
(ppb)
0.169
0.149
88.247

Ag
{ppb)
4.390
0.897
20.428

{ppb)
-7.802
0.474
6.078

Identity 2: 5ml in 25ml

1.00
1

si
(ppb)
2321.179
19.888
0.857

Fe
(ppb)
54.433
1.054
1.936

P
(ppb)
76.202
6.889
9.041

Pb
(ppb)
26.037
4.423
16.986

Be
{ppb)
-0.331
0.143
43.301

1:03 PM September 10, 1993

WHC-SD-WM-DP-053 REV 0

Al
{ppb)
178.941
5.347
2.988

Ca
{ppb)
705.767
1.349
0.191

s
(ppb)
448.537
1.837
2.639

Ti
(ppb)
-0.447
0.468
104.745

Tl
(ppb)
-84.258
29.633
35170

864

Co
(ppb)
-1.010
2.780
275.086

Ccr
(ppb)
2.513
3.7M
150.033

Mg
(peb)
74.996
0.196
0.261

Cd
(ppb)
0.480
0.953
198.612

Cu
(ppb)
83.507
0.183
0.219

Nd
(ppb)
-18.935
5.295
27.967

(ppb)
2.517
7.530

299.949

B
{ppb)
366.318
5.081
1.387

Li
(ppb)
1.721
0.603
35.037

U
(ppb)
-130.508

29.966

22,961

Na
(ppb)
1032.013

8.977
0.870

K
(ppb)
75.128
26,542
35.329



identity 1: V31 Dup

Task name :

THCS3
Sample Weight :

On-Peak Integrations :

Mean
§.0.
% R.S.D.

Mean
5.D.
% R.S.D.

Mean
$.D.
% R.S.D.

Mean
S.D.
% R.S5.D.

Mean
s.D.
% R.S.D.

ir
{ppb)
0.523
0.739
140.775

Zn
(ppb)
1260.030

0.298
0.024

Ce
{ppb)
-4.500
4.382
97.394

Mo
{ppb)
-5.797
1.061
18.302

Mn
{ppb)
46,890
0.365
0.779

107AP-FB

Identity 2: Sml in 25ml

1.0000 Solution Volume :

Off-Peak Integrations

sr
{ppb)
23.0M
0.188
0.817

Ni
(ppb)
78.243
2.5605
3.329

Sm
(ppb)
-3315.741
10.094
0.304

Se
(ppb)
-24.652
13.534
54.902

sb
(ppb)
19.705
23.992
121.754

Bi
{ppb)
-24.559
14.926
60.775

La
(ppb)
16.089
3.950
26.551

Ba
(ppb)
6.508
0.338
5.201

Ag
(ppb)
6.629
0.398
6.005

v
(ppb)
-2.053
2.672
130.185

si
(ppb)
1169.309
19.645
1.680

fe
(ppb)
168.873
3.185
1.886

P

(ppb)
20.518
11.932
58.154

Pb
(ppb)
13.174
5.774
43.832

ge
(ppb)
-0.33
0,287
86.603

1:07 PM September 10, 1993

WHC-SD-WM-DP-053 REV 0

Al
(ppb)
141.892
2.262
1.595

Ca
(ppb)
36942.958
22.730
- 0.062

s
(ppb)
399.044
6.218
1.558

Ti
(ppb)
1.314
0.737
56.085

Tt
{ppb)
67.284
28.679
42.625

865

Co
(ppb}
-4.398
1.393
31.663

cr
{ppb)

3. 17

1.219

319.109

Mo
{ppb)
734.136
0.897
0.122

»
Cd
(ppb)
-0.518
1.385
267.312

Cu
(ppb)
83.203
0.279
0.335

Nd
(ppb)
-108.296

5.866
5.416

As
(ppb)
-3.780
3.570
94.446

(ppb)
277.469
4.742
1.709

Li
{ppb)
-0.151
0.395
262.107

u
(ppb)
55.932
42.035
75.154

Na
(ppb)
947,729
11.957
1.262

K
(ppb)
730.656
70.840
9.695



Identity 1: CCV
Task name : TWCS3
£ 'e& Weight :

Identity 2: Quality Control

1.0000 Solution Volume :
off-Peak Integrations :

1:12 PM September 10, 1993

1.00

WHC-SD-WM-DP-053 REVOQ

......................................................................

L .ak Integrations : 3
Zr
(ppb)
Mean 4748.815
s.D. 10.04%
% R.S.D. 0.212
n
(ppb}
Mean 4765.418
s.0. B.740
% R.S.D. 0.183
Ce
(ppb)
Mean 4530.035
s.D. 12.724
% R.S.D. 0.281
Mo
{ppb)
Mean 4652.237
s.D. 13.000
¥ ".D. 0.279
Mn
(ppb)
Mean 4831.552
§.D. 2.568
%X R.5.D. 0.053

sr
{ppb)
4875.165
9.461
- 0.194

Ni
(ppb)
4802.237

11.045

0.230

Sm
(ppb)
4827.024

9.047
0.187

Se
(ppb)
2741.878

46.982

1.713

sh
(ppb)
4649.860
54.153
1.165

Bi
{ppb)
4563.402

15.790

0.346

La
{ppb)
5189.73¢9

18.081

0.348

Ba
(ppb)
4791.623

8.579
a.179

Ag
(ppb)
4617.925

8.057
0.174

v
(ppb)
4654.171

11.265

0.242

§i
{ppb)
5497.208

22.167

0.403

Fe
(ppb)
4881.148

15.832

0.324

P.
(ppb
5131.504

30.029

0.585

Pb
(ppb)
4886.229

52.208

1.068

Be
(ppb)
4957 .656

6.950
0.140

Al
(ppb)
4561.311

3.861
0.085

Ca
(ppb)
5002.421

6.069
0.121

H
{ppb)
4672.182

44 363

0.950

Ti
(ppb)
4615.089

7.533
0.163

1l
(ppb)
4463681
20.838
0.457

866

Co
(pph)
4rer.ves

11.701

0.248

cr
(ppb)
4860.910
10.423
0.214

Mg
{ppb)
4663 .262

7.982
0.171

¢d

(ppb)

4780.772
4491
0.094

Cu
(Ppb)
4735.114

7.145
0.151

Nd
(ppb)
5162.651

33.213

0.643

As
(ppb)
4754.607
22.142
0.466

B
(ppb)
4919.765

13.754

0.280

Li
{ppb}
4828.802

20.171

0.418

u
{ppb)
-80.791
61.128
75.663

Na
(ppb)
4834.706
16.206
0.335

K
(ppb)
4895.390

3&.0m

0.695



Identity 1: CCB Identity 2: Quality Control 1:14 PM September 10, 1993
Task name : TWC93

Sample Weight : 1.0000 Solution Voiume : 1.00
On-Peak Integrations : 3 Off-Peak Integrations : 1 WHC-SD-WM'DP‘OSS REVO
Ir sr Bi si Al Co Cu Li
{ppb) {ppb) (ppb) {ppb) (ppb} (ppb) (ppb) (ppb)
Mean -1.839 1.555 26.451 4.622 -1.321 1.189 -1.278 1.328
§5.D. 0.979 0.425 8.630 6.057 4.511 1.265 0.738 0.138
X R.5.D. 53.216 27.321 32.627 131.041% 341.421 106.421 57.743 10.412
Zn Ni La Fe Ca cr Nd u
{ppb) (ppb) (ppb) (ppb) - (ppb} (ppb) (ppb) (ppb)
Mean ~1.012 -0.858 3.926 3.607 1.119 -2.212 17.599 -251.693
s.D. 0.550 2.069 6.862 2.827 0.8656 2.929 3.304 47.837
X R.S.D. 54.300 261.197 174.772 78.375 58.640 132.451 18.775 19.006
Ce sm Ba P $ Mg As Na
(ppb) (ppb) (ppb) (ppb) {ppb) {ppb) (ppb) (ppb)
Mean -45.492 26.277 0.656 12.564 11.132 1.526 0.794 -5.718
s.D. 3.5654 8.475 0.328 61.232 9.083 0.449 5.726 5.008
% R.S.D. 8.031 32.251 50.003 487.37% 81.595 29.397 721.568 87.588
Mo Se Ag Pb . Ti cd B K
{ppb) (ppb) (ppb) (ppb) {ppb) (ppb) {ppb) (ppb)
Mean 3.364 -10.345 106.949 -15.803 0.415 0.558 7.675 -40.654
5.D. 3.655 9.745 3.612 19.676 0.515 0.132 . 0.983 20.644
% R.S.0. 108.655 94.206 3.3m7 124.509 124.124 23.714 12.804 50.780
MR sb . v Be Hi
(ppb) (ppb) (ppb) (ppb) (ppb)
Mean 0.878 -63.342 -4.380 1.406 -74.091
s.D. 0.474 39.579 0.6827 0.624 10.207
% R.S.D. 53.935 62.484 14.323 .51 13.776
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Identity 1: ICSA-F Identity 2: [CSA
Task name : TWCY3

S = Weight : 1.0000 Solution
o sk Integrations : 3  Off-Peak

1:17 PN September 10, 1993

Volume :

Integrations :

1.00
1

WHC-SD-WM-DP-053 REV0

2r sr
(ppt) (ppb)
Mean -1.351 - 0.427
s.D. 0.931 0.155
% R.S.D. 68.920 36.324
Zn N
(ppb) (ppb)
Mean -0.814 -0.548
s.b. 0.267 3.317
% R.S.D. 32.765 605.622
Ce Sm
(ppb) (ppb)
Mean -32.834 19.562
$.D. 7.592 2.585
% R.S.D. 23.123 13.213
Mo Se
(ppb) (ppb)
Mean -0.630 -4.700
$.D. 0.592 24,074
%" "D 94.012 912.168
Mn Sb
{ppb) {ppb)
Mean -0.815 56.833
s.D. 0.134 23.510
%X R.5.D. 16.464 41,367

Bi
(ppb)
17.435
29.11
166.971

La
(ppb)
6.602
2.294
34.742

Ba

. (ppb)
0.216
0.135
62.713

Ag
(ppb)
21.103
1.683
7.977

¥

" (ppb)
-5.064
0.41
8.110

(ppb)
25.574
5.317
20.789

Fe
(ppb)
5.356
0.825
15.407

P

(ppb)

52.338
18.227
34.825

Pb
(ppb)
8.6%
6.979
80.231

Be
(ppb)
0.579
C.430
74.231

Al
{ppb)
24.212
1.546
6.387

Ca
(ppb)
21.069
0.084
0.398

H
{ppb)
56.972
8.875
15.577

Ti
(ppb}
-1.533
0.324
21.162

Tl
{ppb)
-34.214
0.285
0.832

868

Ce
{ppb)
0.951
1.248
131.252

cr
{ppb}
-0.804
3.196
397.514

Mg
(ppb)
1.582
0.098
6.186

Cd
(ppb)
0.940
0.545
38,044

Cu
(ppb)
-1.887
0.587
3111

Nd
(ppb)
1.353
3.875
286,383

As
(ppb)
1.328
5.472
412.038

]
(ppb)
5.067
1.478
29.174

Li
{ppb)
0.725
0.318
43.879

v
{ppb)
-195.762

29.966

15.307

Na
(ppb)
419767.085
1310.574
0.312

K
(ppb)
-21.924
15.324
69.895



Identity 1: XXX Identity 2: Rinse

Task name : TWC93

1:19 PM September 10, 1993

1;°° WHC-SD-WM-DP-053 REV0
Si Al Co Cu Li
(ppb} (ppb) (ppb) (ppb) (ppb)
0.399 3.054 -1.486 -0.548 0.996
5.497 4,404 3.070 0.738 0.188
1378.377 1464.179 206.570 134,756 18.918
Fe Ca Cr Nd u
(ppb} (ppb) (ppb) (ppb) (ppb)
-5.684 ~2.418 -0.201 12.842 -34.181
1.182 0.083 2.008 5.290 72.807
20.802 3.434 999.367 41.195 213.007
P H Mg As Na
(ppb) (ppb) {(ppb) (ppb) {ppb)
-3.346 11.593 0.226 -2.709 168.116
31.570 8.879 0.098 8.584 17.487
943.469 76.589 43.301 316.825 10.402
Pb Ti cd B K
(ppb) {ppb} {ppb) {(ppb) (ppb}
-65.702 0.003 1.194 -1.131 73.425
10.493 0.731 0.969 0.890 - 16.420
15.970 25760.572 81.117 78.629 22.363

Sample Weight : 1.0000 Solution Volume :
On-Peak Integrations : 3 Off-Peak Il:\tegrations H
ir Sr Bi
{ppb) (ppb) {ppb)
Mean -0.119 0.249 24.410
S.D. 2.167 C.094 11.264
% R.S.D. 1827.908 37.796 46.147
Zn Ni La
{ppb) (pe) (ppb)
Mean -2.861 5.218 10.535
S.D. 0.152 0.282 2.288
%X R.S5.D. 5.329 5.396 21.722
Ce Sm Ba
(ppl) (ppb) {ppb)
Mean -16.685 34.485 .0.010
$.D. 8.510 13.677 0.204
% R.5.D. 51.002 39.662 1994.393
Mo Se Ag
(pph) (ppb) {ppb)
Mean 0.225 -29.822 13.434
S.P. 0.986 22.618 0.685
% R.S.D. 438.650 75.842 5.100
Mn Sb v
(ppb) (ppb) {ppb)
Mean -0.929 18.728 -4.927
s.D. 0.272 29.651 1.442
% R.5.D. 29.323 158.322 29.271

Be Tl
(ppb) (ppb}
-0.414 20.664
0.248 31.209
60.000 151.032
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ldentity 1: CCV Identity 2: Quality Control 1:20 PM September 10, 1993
Task name : TWCY3

$r = Weight : 1.0000 Solution Volume : 1.00 WHC_SD_WM_DP_OSS REVO

0. sk Integrations : 3 Off-Peak Integrations : 1

ir Sr Bi Si Al Co Cu Li
(ppb} (ppb) (ppb) {ppb) (ppb) (ppb) (ppb) (ppb)
Mean 4738.587 4891.269 4£493.076 5547.589 4577.223 4772.896 4724.828 4853.428
5.D. 15.980 21.362 49.729 8.511 18.849 29.470 18.207 32.013
% R.S.D. 0.337 0.437 1.107 0.153 0.412 0.617 0.385 0.660
In Ni La Fe Ca Cr Nd u
(ppb) (ppb) (ppb) (ppb) {ppb) {ppb} (ppb) (ppb)
Mean 4811.033 4815.237 5162.221 4882.241 4987.624 4902.730 507B.773 -149.152
S.D. 16,123 16.007 11.923 8.246 14.978 14.880 22.244 53.007
" % R.S.D. 0.335 0.332 0.231 0.169 0.300 0.304 0.438 35.53¢9
Ce Sm Ba P ] Mg As Na
(ppb) {ppb) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb)
Mean 4621.678 4799.416 4797.220 5215.030 4838.157 4702,540 4792.329 48T8.5T9
$.D. 26.490 10.258 19.852 83.809 83.445 19.400 46.338 25.474
% R.5.D. 0.573 0.214 0.414 1.607 1.725 0.413 0.967 0.522
»
Mo Se Ag Pb Ti Cd B K
(ppb) (ppb) (ppb) (ppb) (ppb} (ppb) (ppb) (ppb)
Mean 4T12.435 2781.415 4821.94%9 4894.270 4650.307 4794.020 4894.37% 4861.337
$.D. 29.497 18.695 11.711 6.485 21.379 3.936 17.101 13.515
%" ~.D. 0.626 0.672 0.243 0.133 0.4560 0.082 0.349 0.278
Mn sb v : Be Tl
(ppb) {ppb) {ppb) (ppb) (ppb}
Mean 4833.450 4557.042 4653.897 4978 914 4436.706
$.D. 12.649 21.136 16.070 19.810 11.063
% R.S.0. 0.262 0.464 0.345 0.398 0.249
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Identity 1: CCB

Task name : TWCP3

Sample Weight :

On-Peak Integrations :

Mean
5.D.
%X R.5.D.

Mean
8.D.
% R.S.D.

Mean
$.D.
% R.S.D.

Mean
S.D.
%X R.S.D.

Mean
S.D.
% R.S.D.

Zr
(ppb)
1.366
1.399
102.418

Zn
(ppb)
-1.848
0.402
21.723

Ce
{ppb}
-20.218
12.816
63.389

Mo
{pply)
4.410
1.901
43.106

Mn
(ppb)
0.646
0.454
70.305

sr
{ppb)
1.436
0.303
21.087

Ni

{ppb)
6.626
0.486
7.341

Sm
(ppb)
8.349
12.728
152.084

Se
(ppb)
14.779
22.103
149,557

sb
(ppb)
7.981
38,775
4B85.841

Identity 2: Quality Control

1.0000 Solution Volume :
Off-Peak Integrations :

Bi
{ppb)
-4.829
22.814
472.463

La
(ppb)
7.946
0.047
0.594

Ba
(ppb)
1.149
0.146
12.720

Ag
(ppb)
5.850
0.7
13.527

v
(ppb)
-2.737
0.627
22.920

1:22 PN September 10, 1993

(ppb)
7.213
2.402

33.305

Fe
{ppb)
-0.328
2.789
850.907

(ppb)
-3.346
31.570

943,469

Pb
(ppb)
-48.988
22.390
45,705

Be
(ppb)
1.572
0.496
31.579

Al

. (ppb)

6.143
13.488
219.563

Ca
{ppb)
0.517
0.490
94.784

s
(ppb)
12.430
7.416
59.668

Ti
(ppb)
0.715
0.531
74.322

Tl
{ppb)
54.422
37.7M2
69.295

871

WHC-SD-WM-DP-053
Co Cu
(ppb) (ppb)
1.010 -1.035
1.517 0.483
150.089 46.697
cr Nd
(ppb) (ppb)
-4.524 -9.393
0.302 20.674
8.667 220.094
Mg As
(ppb) {ppb)
1.582 -25.296
0.427 3.628
26.964 14.343
Cd B
(ppb) {ppb)
-2.495 8.905
2.160 0.852
86.583 9.569

REVO

Li
(ppb)
2.626
0.530
20.203

u
(ppb)

-3.107

88.600
2851.315

Na
(ppb)

4. 774

8.070
169.049

K
(ppb)
~69.5%¢%
12.855
18.470



WHC-SD-WM-DP-053 REV0

RADIOCHEMICAL ANALYSES
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WESTINGHOUSE HANFORD COMPANY Joulch /5°3¢,

222-S LARORATORY .
ANALYTICAL BATCH WHC-SD-WM-DP-053 REV 0

Segment Serial No. Customer ID:
V%] 197 &p-F5
Analysis: ' Sample Prep: . . .

B EH poh Al gptin
Instrument:  {JC3¥Ye | Procedure/ Rev: LAt 4P~/ ] (p-0 )
Technologist: : SPE UL € Su L. ) |Date: f-24-73
Starting Time: ./o - jo Temperature - "¢
Ending Time: I ap Chemist: A A4 k. DW

v
Comments: Ry T%}fg
>
N ak
At

Description Lab ID Description Lab ID
! 31D hi-grio |11
2 B 1K Y2e-££20 12
3 Gl V3j-F730 13
4 j)l..;nﬂ.lfﬂ’; W _ i3 -#43 0 14
5 15
6 16
7 17
8 18
9 19
10 20

Standard Primary Book No. | Second Book No. |Third Book No. and Final Vol. of

Type and Aliquot Vol. and Aliquot Vol. Aliguot Vol. Standard
LC S 22880 ( 0 fnl)

. 373 . A-6000-881 (03/92]

)

v



WHC-SD-WM-DP-053  REV 0

ANALYTICAL BATCH SUMMARY SHEET
METHOD: DATE START:
1 LA-54E -1 4 & 24 Jay,
PREPARED BY: DATE COMPLETE: -
2 A N 3(’-9 G-\N'P‘l‘f\ 3 g { 1:-;“‘/(”:‘
UNITS: uCifml
SPLNAME | SPLID | ANALYTE | RESULT #1] RESULT #2| AVERAGE |RPD%| %REC| DETLIM | % CTER
STD J-29-8 [cs-137 [ixg mbfe - Loy c.q7/
Co-fp |log v 12y {4/,
BLANK - 2o Jes-ia7  Ki3S%ie Tulfmt TSN WY

Co~int Kitxig~Yw Layn it
lp -~ be .{*'_Lei ey LI 4y
Ce Py 1uy 12 5 to™ ) ZAxip 1y
Euthiot K1 tenig> 2.6 m6 v
whas  Llerxw %y Lia g~
Ew=1Sy Kpd.cato™ty 3w iyt
Co-lss KrY¥axnid¥ 2.6t 4
Ro-226 K- Tdxi6= Lorie2 o

167-A b N3i~8 €5~ 137 [1.OY¥18 % h&b-B53i Lttfy
C$-134  ¥s iovis™ /535 xi0 %

b0 Ve.3suehllS SE gt
CoPr 1% _Juidx1s 3, K 63xg3
Leay (v L (‘_\‘ 3Culg= 4 <Q-fo(b—‘5u
ALE- 9% Ka-atx [k aind ty
Lo isy {1Auxigd 183k 18 30
Cu-158 (Iz‘ g, (’-lgr-lh-'a W
Ro-23f Ka.csun™aKa.csxig73,
NARRATIVE: [ INO SPECIAL PROBLEMS/METHOD VARIATIONS IN THIS BATCH
LIST SPECIFIC PROBLEMS/VARIATIONS FOR THIS BATCH:

The results for the standard are in uCi/L.

87
Qbe p(?\ﬁ«'g'(vi\:j o CePr-luy *r-e-\'m:m*s A Auva Ff A ?\bl*w‘kcs
% = Mkmcg, ) o Panamt (c{du'-'r) Ao Az ewdar
eqpklrion tmckibin . Y oehvlls van ditirmsed Aen &
) forme dime o Cemtiye Sonifandy, ackivly op e s
P Conds J, Suvn b:{i ome b v Ty, o of Df T
Hovert (Luioe) A ooy D omgler (Rutee) and

‘ | JLM/LYC\A\M (WDL-H,&, . —r‘;“ G\Q,f:,‘ -~
&:f Q\«?Jx\t}& WO'VI OlLLMMNa( ’\A_Qu:/\tb e Gavinma /Q.Q.,\& £ Phin{ Bk



GAMMA ENERGY ANALYSIS — ACID DIGESTION

WHC-SD-WM-DP-053 REV O

‘%uﬁ)'éﬁﬁggféf/EED .

Senal NO

Sample Parnt Date Time Issued Prionty {,

) 289.-8530] 107-AP 8- 3-93 |10:36 25

Determination Method- S1ancard Result Unig Charge Code Reruns

GEA LA-548-121 % RECOVERY NiL17 0

Sample Siza Cusiomer tD i

? o) ml STD

Remarks. Calcuialions, Results

COLX STD# 3287

R901 ETD VAL (3.3 20/
17 wt (o3 i

RESULT % REC 'e3/.

RS0 STD VAL _ tok.6 *

RESOLT t094¢/, % REC jor/.

s T

<ES #Pos o3 7}";
705 s34

(M

2]

| Pt

Aratysy -2 4 Analyst - 3

Anlly:i. 1 AHV

Hrg Hrs Hrg

A)

Date Time Completed Xb Ukt r N

§-24-13 120

e 5,4 5500-081 (R K783

BEST AVAILABLE COPY
873



WHC-SD-WM-DP-053 REV0

GAMMA ENERGY ANALYSIS - ACID DIGESTION

b -

/90 _
Seral Na. Samghe Pornl ~ Date Tima Issued Prioniy
v 30.-8630( 107-AP 8- 3-583 [10:38 25
Determination Methoo. Suancard Result Units Charge Code Reruns
GEA LA-548-121 uCi/ML N1L17 0
Sample Size Customer 1D
? s L BLK
Remarks. Calculsnions Resuits : . -4 .,C
~ .3 A fwd
COUNT AS uel /L Cs-7: 4 e ’
LASER PRINTOUT £ 3y« Zn g v
Corto o L0171
(o frigy, LBunw | v
A sl £186% 15 2
At Aralyst - 2 Analyst - 3 Anatys! - 4 Anailysi - §
’ 1 l.m = "&\.
n Proteile (RS
Hrg Hrs Hrs X3 His
- - - A /
Date Time Compieted a0 Uit Ihgr .
F-2473 | iao l\.W&’fﬂ’{qg . .M/‘f/g ,
4 5a-6800-047 (R-10- 03
V30- 34636
Nb ~gy 41-07 Y “
Bumisg ¢ L3oxtw e
Eu-rss 41-%‘1%16 v

BEST AVAILABLE COPY
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GAMMA ENERGY ANALYSIS - ACID DIGESTION

, WHC-SD-WM-DP-053 REV 0

| 4 -
i Ser.ai No Sample Point Date Time Issued | Prionty
Y 31.-8730| 107-AP 8~ 3-83 [10:40 25
. Celerminglion Meihod. Stanaarg ] Resull Uruis Charge Code Reruns
i GEA LA~548-121 uCi, ML N1L17 0
i Sample Size . . Customer ID

? 0 1mK | 107AP-FB

Remarks, Calculations. Results:

COUNT AS_uCI/L

- 137 2ros bt |04 E-D3,u.c;7m}(.
FASER PRINTOOT ‘

Cs-13y @ Latrers | v <560 E-
Go-6¢ ° AU <. 3T E-H "
Cobriuy * Leegrryt <u.{{e-o3 .

Analyst - 2 Analysy - 3 Analyst - 4 mﬂ ls lﬂ
y Co.-r:k 1-, r

iy Hrs -y (1] Hig /
i
" =

Date Time Comgpleted ab U r ¢ .
£-2¢-713 a0 \\\W (\“ﬂ ? /?-

54-685061 (R-10. 83)

St Fo

T R e A S A A e TR A, ey i T A 8 S . o o, g PR % S B ¥ e e g i, e g = Tt o e et

Y3(- 5750 -
Rutiod | Lbagetv2iliontd 4,35 EB 4 (i/m L
Nbqe ¢ LS. < daGES0d o
e Lospts TS

Cu -tsT - éaeq-c—-ﬁn;'g‘- <Lzl E-03 "

(prig: &FFT 7T« < q.05 E-® !

e s e . e PR AT A e e
PR
——— e e .
o ——

BEST AVAILABLE COPY
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GAMMA ENERGY ANALYSIS - ACID DIGESTION

WHC-SD-WM-DP-053 REV0

X/ G '
Senal No Sample Pdint Date Time Issued .| Prionty
V 31.-8830| 1Q07-AP 8- 3-93 |10:40 25
Sererminanen Method. Siangard Result Linis Charge Code Aeruns
GEA LA-548-121 [uCi/ML N1L17 0
Sample Size Cusiomer 1D
? o nL ‘107AP-FB

COUNT AS uC
TASER PRINT

Remarks. Caiculations, Resulls

b0%

ppdicts Sample Comraus

Cs-»1! éﬁ%(é&s E- o%ﬂlﬂrﬂl.
é';.—u-;mv:}"f < §.35€04 ¥

G- be <_l—|4—rm;3"'- {5.55§E-04 M
Cefrivy:, é—&—eru—n-rv:s'u < 4d.02 -0

St

Aﬂ:ﬂyll -2 Analyst -3 Analyst - 4 wsrﬁ‘v‘ ) m.
Yo 8 ey
g Hrs Hrs His s
3 v
/’) '// /
Date Tue Completed La Unw —
§2973 | puwo ﬁ.\; = [T [/
N a1 -8800-541 RAD.8

J 3l §¥30

R INTY RS S LINAT NN o YL

Nbag ¢ ey w o LH4TeE-0d Y
Ewisy ! Lattbrut-.  </.8B3E-03 v
R e <118 E63 v

-aa-ng : 'é“""‘_‘_"“:l_'

<Fes E-03 Y

LK el

BEST AVAILABLE COPY
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* GAMMA SPECTRUM ANALYSIS
*

*

k *k ok Kk k Kk ok k Kk k %k k %k k k %k k k * k * k& k k k k * % % *k &k %

CANBERRA SPECTRAN-F V2.06 SOFTWARE WHC-SD-WM-DP'OSS REVO
24-AUG-9314:38:14

ANALYSIS PARAMETERS

MCA UNIT NUMBER: 1 / ADC UNIT NUMBER: 1.0
DETECTOR NUMBER: 4 / GEOMETRY NUMBER: 41
SPECTRUM SIZE: 4096 CHANNELS

ORDER OF SMOOTHING FUNCTION: 5

NUMBER OF BACKGROUND CHANNELS: 4 ON EACH SIDE OF PEAK
PEAK CONFIDENCE FACTOR: 85.0%

IDENTIFICATION ENERGY WINDOW: +- 1.50 KEV

ERROR QUOTATION: 1.96- SIGMA UNCERTAINTY

ENVIRONMENTAL BACKGROUND SUBTRACTED
LLD CALCULATION PERFORMED

MEASURED ENERGY DIFFERENCES LISTED
MULTIPLET ANALYSIS PERFORMED

SPECTRAL DATA READ NTRFCTIY FROM MULTICHANNEL ANALYZER ANO:
ANA' VZED BY:

SAMPLE DESCRIPTION: V29-8530

GEOMETRY DESCRIPTION: 22CC LIQ

SAMPLE STIZE:  1.0000E-03 LI / CONVERSION FACTOR: 1.0000E-01
STANDARD SIZE: 1.0000E+00 EA

ANALYSIS LIBRARY FILE: ANL205

COLLECT STARTED ON 24-AUG-93 AT 13:47:43
COLLECT LIVE TIME: 3000. SECONDS
REAL TIME: 3024. SECONDS
DEAD TIME: 0.79 %
DECAYED TO 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT

ENERGY CALIBRATION PERFORMED 30-MAR-93
EFFICIENCY CALIBRATION PERFORMED 1-APR-93

*
*
*
*

Y"

pusts;

SIGNATURE ABOVE REPRESENTS CHEMICAL TECHNOLOGIST/CHEMIST THAT -

COMPLETED/VERIFIED THE CALIBRATION/ANALYSIS ON PAGES

879
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&
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24-AUG-9314:38: 14

PK  CENTROID
CHANNEL

6B
7C
8C
9C
10C
11
12
13
14
14B

94.
950.
1126.

1138.

1209.
1322.

1591.
1603
2334.
2345,
2663
2729.
2799.
2920.

19
45
23
37

14
92

16

.34

73
35

.65

03
66
11

PEAK

ENERGY FWHM

KEV

47.
475,
563.

569.

604.
661.
661.
795.
801.
1167.
1172.
1332.
1364.
1400.
1460.
1460.

07
22
12

KEV

1
I

fram—

[aSEAS IO AN I i i e

.00
L.
.38

35

.38

.50
.52

.61
.61
.91
.91
.10
.96
.32
.10

ERROR QUOTATION AT 1.96 SIGMA

PEAK CONFIDENCE LEVEL AT 85.0%

C - MULTIPLET ANALYSIS CONVERGED NORMALLY
B - ENVIRONMENTAL BACKGROUND PEAK

ANALYSTIS

BACKGND
COUNTS

1705.
3666.
2210.

2214.

2025.
1634.

1366.
1347.
863.
776.
216.
106.
93.
68.

WHC-SD-WM-DP-053 REV 0

NET AREA ERROR NUCLIDES
COUNTS % -
1253. 10.4 PB-210
462. 38.6 (CS-134
2578. 6.2 CS-134,
EU-152
4541. 5.2 (S5-134,
BI-207
30514, 1.2 CS-134
46984, 0.9 CS-137
159, 5.8
22172. 1.7 CS-134
2062, 7.4 CS-134
330. 22.8 C(CS-134
26100. 1.4 CO-60
23524, 1.3 CO-60
574. 10.0 (S-134
256. 17.1 BI-214
786. 7.7 K-40
769, 1.7

BACKGROUND SUBTRACTION PERFORMED USING FILE BK0O14

BACKGROUND DESCRIPTION: BKG

BACKGROUND COLLECT STARTED ON 22-JUL-92 AT 14:00:00
BACKGROUND LIVE TIME:

60000. SECONDS

880



24-AUG-9314:38:14

SAMPLE: V29-8530 WHC-SD-WM-DP-053 REV(Q
DP  COLLECTED ON 24-AUG-93 AT 13:47:43 :
DEv...ED TO 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT.

RADIONUCLIDE ANALYSIS REPORT

NUCLIDE ACTIVITY CONCENTRATION IN uCi/LI ENERGY ‘COMPARISON

DECAY (KEV)

MEASURED  ERROR CORRECTED  ERROR EXPECT DIFF
AM-241 LLD<1.62E+00 LLD<1.62E+00 | 59.54
AM-243 LLD<4.31E-01 LLD<4.31E-01 74.67
BA-133 LLD<4.90E-01 LLD<4.90E-01 356.02
BA-140 LLD<1.39E+00 LLD<1.39E+00 537.27
BI-212 LLD<2.86E+00 LLD<2.86E+00 727.20
CEPR144 LLD<2.40E+00 LLD<2.40E+00 133.51

C0-60 1.09E+02 +-1.49E+00  1.09E+02 +-1.49E400  1332.50 -0.45

1173.24 -0.40
CR-51  LLD<2.76E+00 . LLD<2.76E+00 320.09

CS-134 7.59E+01 +-1.33E+00  7.59E+01 +-1.33E+00 795.84 -0.22

604.70 -0.12

€5-137 1.37E402 +-1.456+400  1.37E+02 +-1.45E+00 661.65 -0.17
EU-152 LLD<7.11E-01 LLD<7.11E-01 1408.01
EU-154 LLD<6.32E-01 LLD<6.32E-01 1274.45
£U-154H LLD<6.27E-01 LLD<6.27E-01 1274.80
EU-155 LLD<7.39E-01 LLD<7.39E-01 105.31
FE LLD<8.69E-01 LLD<8.69E-01 1099.25
[-. . LLD<3.80E-01 LLD<3.80E-01 364.48
K-40  LLD<3.17E+00 LLD<3. 17E+00 1460.75
LA-140 LLD<1.98E-01 LLD<1.98E-01 1596.20
MN-54  LLD<3.91E-01 LLD<3.91E-01 834.83
NA-22  LLD<2.14E-01 LLD<Z.14E-01 | 1274.55
NB-94  LLD<3.26E-01 LLD<3.26E-01 702.63
NB-95  LLD<3.62E-01 LLD<3.62E-01 765.78
NP-237 LLD<1.58E+00 LLD<1.58E+00 86.50
PB-212 LLD<5.21E-01 LLD<5.21E-01 239.00
PU-239 LLD<2.29E+03 LLD<2.29E+03 129.30
PU-241 LLD<7.40E+04 LLD<7 .40E+04 148.57
RA-224 LLD<5.74E+00 LLD<5. 74E+00 240.99
RA-226 LLD<5.49E+00 LLD<5.49E+00 186.10
RU-103 LLD<3.51E-01 LLD<3.51E-01 . 497.08
RUI03  LLD<3.69E-01 LLD<3.69E-01 497.08
RURH106 LLD<6.55E+00 LLD<6.55E+00 621.80
$B-125 LLD<1.17E+00 LLD<1.17E+00 427.89
SB-125A LLD<1.17E+00 LLD<1.17E+00 427.89
SE-75  LLD<3.90E-01 LLD<3.90E-01 264.66
SN-113  LLD<5.11E-01 LLD<5.11E-01 391.67
SR-85  LLD<3.38E-01 LLD<3.38E-01 513.99
TH-228 LLD<1.64E+01 LLD<1.64E+01 84.37
TL-208 LLD<4.27E-01 LLD<4.27E-01 583.20
U-235  LLD<3.32E-01 LLD<3.32E-01 185.71
= LLD<1.38E-01 LLD<1.38E-01 1836. 06
IN . {LD<9.83E-01 LLD<9.83E-01 1115.55
ZR-95  LLD<6.28E-01 LLD<6.28E-01 756.73

TOTAL 3.21E402 +-2.46E+00  3.21E+02 +-2.46E+00 Cdaa
| 881



ZBAR = *¥*x*x MEV/DESINTEGRATION

4AXIMUM PERMISSABLE ACTIVITY = 1.38E-
TOTAL MEASURED ACTIVITY

4 TECH. SPEC. = ki (4 xkkk)

‘RROR QUOTATION AT 1.96 SIGMA
-LD CONFIDENCE LEVEL AT 85.0%

CENTROID
CHANNEL

94.
950.
1126.
1138.
.34
73
2729.
2799.

1603
2334

19
45
23
37

03
66

PEAKS NOT USED IN ANALYSIS

ENERGY NET AREA ERROR GAMMAS/SEC
KEV COUNTS %
47 .07 1253. 10.4

475.22 462. 38.6

563.12 2578. 6.2

569.19 4541. 5.2

801.72 2062, 7.4

1167.52 330. 22.8

1364.75 574. 10.0

1400.08 25. 17.1

09 UC/LI

.46E+01
.22E+00
.06E+01
L67E+01
.24E+01
.04E+00
.00E+01
.56E+00

=IO WND WS

PEAKS ELIMINATED BY BACKGROUND SUBTRACTION

CENTROID
CHANNEL

2920.

11

ENERGY NET AREA ERROR GAMMAS/SEC
KEV COUNTS %
1460.34 786. 7.7

1.44E40]

STANDARD DEVIATION = 0.15

= 3.21E+02 (+-2.46E+00) UC/LI

WHC-SD-WM-DP-053 REV 0
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< .G AMMA SPECTRUM ANALYSIS
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'ANBERRA SPECTRAN-F V2.06 SOFTWARE

'5-AUG-9314:55:01

ANALYSIS PARAME

1CA UNIT NUMBER: 1 / ADC UNIT NUMBER:
JETECTOR NUMBER: 4 / GEOMETRY NUMBER:

SPECTRUM SIZE: 4096 CHANNELS

JRDER OF SMOOTHING FUNCTION: 5 :
{UMBER OF BACKGROUND CHANNELS: 4 ON EACH SIDE
JEAK CONFIDENCE FACTOR: 85.0%

[DENTIFICATION ENERGY WINDOW: +- 1.50 KEV
‘RROR QUOTATION: 1.96 SIGMA UNCERTAINTY

NVIRONMENTAL BACKGROUND SUBTRACTED
LD CALCULATION PERFORMED

AEASURED ENERGY DIFFERENCES LISTED
AULTIPLET ANALYSIS PERFORMED

SPECTRAL DATA READ DTRFCTIY FROM MULTICHANNEL ANALYZER ANO:

INA' 7ED BY:

SAMPLE DESCRIPTION: V 30-8630 %'D
SEOMETRY DESCRIPTION: 22CC LIQ

SAMPLE SIZE:  1.0000E-03 LI / CONVERSION FACTOR: 1.0000£-01

STANDARD SIZE: 1.0000E+00 EA
ANALYSIS LIBRARY FILE: ANL205

_OLLECT STARTED ON 24-AUG-93 AT 14:43:00
COLLECT LIVE TIME: 3000. SECONDS

REAL TIME: 3003. SECONDS
DEAD TIME: 0.10 %

DECAYED TO 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT

“NERGY CALIBRATION PERFORMED 30-MAR-93
_FFICIENCY CALIBRATION PERFORMED 1-APR-93

b

5-257%

WHC-SD-WM-DP-053 Rey

TERS

1.0
41

OF PEAK

L

883



25-AUG-9314:55:01

PEAK ANALYSTIS WHC-SD'WM'DP'053
PK CENTROID  ENERGY FWHM  BACKGND NET AREA ERROR NUCLIDES -
CHANNEL KEV KEV COUNTS COUNTS %
1 1021.85 510.92 2.37 189. 348. 15.6 RN-222,1-133,
1B 510.83 317. 3.8 TL-208,NA-22,
IN-65,RH-106

2 1218.45 609.23 1.53 123. 171, 24.3 BI-214A,

2B 609.18 177. 5.7 RU-103

3 1323.14 661.59 1.17 119. 180, 23.0 CS-137

3B 661.44 159. 5.8

4 2920.22 1460.39 2.32 34. 881, 6.9 K-40

4B 1460.67 769. 1.7

5 3526.98 1763.93 1.76 23. 72. 31.5 BI-214C

5B . 1764.58 64. 7.3

ERROR QUOTATION AT 1.96 SIGMA
PEAK CONFIDENCE LEVEL AT 85.0%

B - ENVIRONMENTAL BACKGROUND PEAK
BACKGROUND SUBTRACTION PERFORMED USING FILE BKOO14
BACKGROUND DESCRIPTION: BKG

BACKGROUND COLLECT STARTED ON 22-JUL-92 AT 14:00:00
BACKGROUND LIVE TIME:  60000. SECONDS

§84

REV O



25-AUG-9314:55:01"
WHC-SD-WM-DP-053 REV
SAMPLE: V 30-8650
DA SOLLECTED ON 24-AUG-93 AT 14:43:00
DEL...ED TO 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT.

RADIONUCLIDE ANALYSIS REPORT

NUCLIDE ACTIVITY CONCENTRATION IN wuCi/LI ENERGY COMPARISON

DECAY (KEV)

MEASURED ERROR CORRECTED  ERROR EXPECT  DIFF

AM-241 LLD<5.13E-01 LLD<5.13£-01 59.54
AM-243 LLD<1.54E-01 LLD<1.54E-01 74.67
BA-133 LLD<1.47E-01 LLD<1.47E-01 356.02
BA-140 LLD<3.30E-01 LLD<3.30E-01 537.27
BI-212 LLD<9.17E-01 LLD<9.17E-01 727.20
CEPR144 LLD<8.12€-01 / LLD<8.12E-01 133.51
C0-60  LLD<9.81E-02 LLD<9.81E-02 1332.50
CR-51  LLD<8.17E-01 LLD<8.17E-01 320.09
CS-134 LLD<1.11E-017 LLD<1.11E-01 795.84
€S-137 LLD<1.35E-0] LLD<1.35E-01 661.65
FU-152 LLD<5.87E-01 LLD<5.87E-01 1408.01
EU-154 LLD<3.00E-01V LLD<3.00£E-01 1274.45
FU-154H LLD<3.00E-01 LLD<3.00E-01 1274.80
FU-155 LLD<2.49E-01 LLD<2.49E-01 105.31
FE-59  LLD<2.15E-01 LLD<2.15E-01 1099.25
1-131  LLD<9.47E-02 LLD<9.47E-02 364.48
K- 5.20E+00. +-2.89E+00 5.20E+00 +-2,89E+00 1460.75 -0.36
LA-. .0 LLD<1.43E-01 LLD<1.43E-01 1596.20
MN-54  LLD<1.10E-01 : LLD<1.10E-01 83483
NA-22  LLD<1.00E-01 LLD<1.00E-01 1274.55
NB-94  LLD<1.07E-01v LLD<1.07E-01 702.63
NB-95  LLD<9.79E-02 LLD<9.79E-02 765.78
NP-237 LLD<5.73E-01 LLD<5. 73E-01 86.50
PB-212 LLD<1.80E-01 LLD<1.80F-01 239.00
PU-239 LLD<7.73E+02 LLD<7.73E+02 ' 129.30
PU-241 LLD<2.52E+04 L1D<2.52E+04 148.57
RA-224 LLD<1.88E+00 LLD<1.88E+00 240.99
RA-226 LLD<1.73E+00Y LLD<1.73E+00 186.10
RU-103 LLD<8.87E-02 LLD<8.87E-02 497.08
RUIO3  LLD<9.33E-02 LLD<9.33E-02 497.08
RURH106 LLD<1.86F+00~ LLD<1.86E+00 621.80
SB-125 LLD<2.79E-01 LLD<2.79E-01 427.89
SB-125A LLD<2.79E-01 LLD<2.79E-01 427.89
SE-75 .LLD<1.15£-01 LLD<1.15E-01 264 .66
SN-113  LLD<1.17E-01 LLD<1.17E-01 391.67
SR-85  LLD<1.36E-01 LLD<1.36E-01 513.99
TH-228 LLD<5.78E+00 LLD<5. 78E+00 84.37
TL-208 LLD<1.23E-01 LLD<1.23E-01 583.20
U-235  LLD<1.07E-01 LLD<1.07E-01 185.71
Y-88 LLD<6.37E-02 LLD<6.37E-02 1836.06
ZN-65  LLD<3.06E-01 LLD<3.06E-01 1115.55
ZR LLD<1.78E-01 LLD<1.78E-01 756.73
TOTAL 5.20E+00 +-2.89E+00  5.20E+00 +-2.89E+00

EBAR = 7.01 MEV/DISINTEGRATION
MAXIMUM PERMISSABLE ACTIVITY = 1.43E-01 UC/LI 885



TOTAL MEASURED ACTIVITY = 5.20E+00 (+-2.89E+00) UC/LI

5 TECH. SPEC, = Hkkkkk (4 dkik)
“RROR QUOTATION AT 1.96 SIGMA
LD CONFIDENCE LEVEL AT 85.0%

\LL DETECTED PEAKS WERE USED IN THE ANALYSIS

PEAKS ELIMINATED BY BACKGROUND SUBTRACTION

CENTROID  ENERGY NET AREA ERROR GAMMAS/SEC
CHANNEL KEV COUNTS %

1021.85 510.92 348, 15.6  2.58E+00
"1218.45  609.23 171,  24.3  1.46E+00
1323.14  661.59 180. 23.0 1.65E+00
3526.98 1763.93 72.  31.5 1.51E+00

WHC-SD-WM-DP-053 REVO
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CANBERRA SPECTRAN-F V2.06 SOFTWARE

I furredes
g 2473

24-AUG-9318:02:25 WHC'SD-WM-DP-053 REV(Q

ANALYSIS PARAMETERS

MCA UNIT NUMBER: 1 / ADC UNIT NUMBER: 1.0
DETECTOR NUMBER: 4 / GEOMETRY NUMBER: 41
SPECTRUM SIZE: 4096 CHANNELS

ORDER OF SMOOTHING FUNCTION: 5

NUMBER OF BACKGROUND CHANNELS: 4 ON EACH SIDE OF PEAK
PEAK CONFIDENCE FACTOR: 85.0%

IDENTIFICATION ENERGY WINDOW: +- 1.50 KEV

ERROR QUOTATION: 1.96 SIGMA UNCERTAINTY

ENVIRONMENTAL BACKGROUND SUBTRACTED
LLD CALCULATION PERFORMED

MEASURED ENERGY DIFFERENCES LISTED
MULTIPLET ANALYSIS PERFORMED

SPECTRAL DATA READ DIRECTLY FROM MULTICHANNEL ANALYZER ANO:
AN.  "ED BY:

SAMPLE DESCRIPTION: V-31-8730

GEOMETRY DESCRIPTION: 22CC LIQ

SAMPLE SIZE: 1.0000E-03 LI / CONVERSION FACTOR: 1.0000E-01
STANDARD SIZE: 1.0000E+00 EA '

ANALYSIS LIBRARY FILE: ANLZ205

COLLECT STARTED ON 24-AUG-93 AT 17:12:16
COLLECT LIVE TIME: 3000. SECONDS
REAL TIME: 3002. SECONDS
DEAD TIME: 0.07 %
DECAYED TO 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT

ENERGY CALIBRATION PERFORMED 30-MAR-93
EFFICIENCY CALIBRATION PERFORMED 1-APR-93



24-AUG-9318:02: 25 |
PEAK ANALYSTIS WHC-SD-WM-DP-053

PK CENTROID  ENERGY FWHM  BACKGND  NET AREA ERROR NUCLIDES
CHANNEL KEV KEV COUNTS COUNTS %

1 704.18 352.07 1.58 259. 128. 39.8 PB-214A

18 351.84 131. 8.8

2 1022.00 510.99 2.07 180. 344. 15.4 RN-222,1-133,

2B 510.83 317. 3.8 TL-208,NA-22,
IN-65,RH-106

3 1165.79 582.90 1.35 150. 108. 38.3 EU-154,

3B 583.05 117. 7.9 TL-208

4 1218.34 609.18 1.32 143. 157. 27.4 BI-214A,

4B . 609.18 177. 5.7 RU-103

5 1323.20 661.62 1.79 124, 230.  19.5 CS§-137

58 661.44 159. 5.8

6 1821.71 910.93 1.25 74. 122. 28.2 AC-228A

6B 910.95 101. 7.7

7 2920.16 1460.36 2.06 33. 825. 7.2 K-40

7B 1460.67 769. 1.7

ERROR QUOTATION AT 1.96 SIGMA
PEAK CONFIDENCE LEVEL AT 85.0%

B - ENVIRONMENTAL BACKGROUND PEAK.
BACKGROUND SUBTRACTION PERFORMED USING FILE BK0O14
BACKGROUND DESCRIPTION: BKG

BACKGROUND COLLECT STARTED ON 22-JUL-92 AT 14:00:00
BACKGROUND LIVE TIME:  60000. SECONDS

888

REVO



24-AUG-9318:02:25

SAMPLE: V-31-8730  WHC-SD-WM-DP-053 REV0
DA COLLECTED ON 24-AUG-93 AT 17:12:16
DECATED TO 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT.

RADIONUCLIDE ANALYSIS REPORT

NUCLIDE ACTIVITY CONCENTRATION IN wuCi/LI ENERGY COMPARISON
DECAY (KEV)
MEASURED ERROR CORRECTED ERROR EXPECT  DIFF
AM-241 LLD<5.18E-01 LLD<5.18E-01 59.54
AM-243 LLD<1.62E-01 LLD<1.62E-01 74.67
BA-133 LLD<1.48E-01 LLD<1.48E-01 356.02
BA-140 LLD<3.71E-01 LLD<3.71E-01 537.27
81-212 LLD<9.67E-01 LLD<9.67E-01 727.20
CEPR144 LLD<8.23E-01 LLD<8.23E-01 133.51
C0-60  LLD<1.27E-01 LLD<1.27€E-01 1332.50
CR-51  LLD<7.89E-01 LLD<7.89E-01 320.09
€5-134 LLD<1.12E-01 LLD<1.12€-01 795.84
€S-137 2.08E-01 +-1.34E-01 2.08E-01 +-1.34E-01 661.65 -0.03
EU-152 LLD<6.23E-01 LLD<6.23E-01 1408.01
EU-154 LLD<3.87E-01Y LLD<3.87E-01 1274.45
FU-154H LLD<3.87E-01 LLD<3.87E-01 1274.80
EU-155 LLD<2.42E-01/ LLD<2.42€-01 105.31
FE-59  LLD<2.29E-01 LLD<2.29E-01 1099.25
1-131 LLD<1.01E-01 LLD<1.01E-01 364.48
K- LLD<3.00E+00 LLD<3.00€+00 1460.75
LA-.,0 LLD<1.25E-01 LLD<1.25E-01 1596.20
MN-54  LLD<1.20E-01 LLD<1.20E-01 834.83
NA-22  LLD<1.28E-01 LLD<1.28E-01 1274.55
NB-94  LLD<9.91E-02/ LLD<9.91€-02 702.63
NB-95  LLD<9.60E-02 LLD<9.60E-02 765.78
NP-237 LLD<5.55E-01 LLD<5.55E-01 86.50
Pg-212 LLD<1.84E-01 LLD<1.84E-01 239.00
PU-239 LLD<7.68E+02 LLD<7.68E+02 129.30
PU-241 LLD<2.52E+04 LLD<2.52E+04 148.57
RA-224 LLD<1.90E+00 LLD<1.90E+00 240.99
RA-226 LLD<1.81E+00v LLD<1.81E+00 186.10
RU-103 LLD<9.32E-02 LLD<9.32£-02 497.08
RU103  LLD<9.80E-02 LLD<9.80£-02 497.08
RURH106 LLD<1.87E+00 LLD<1.87E+00 621.80
SB-125 LLD<2.63E-01 LLD<2.63£-01 427.89
SB-125A LLD<2.63E-01 LLD<2.63€E-01 427.89
SE-75  LLD<1.18E-01 LLD<1.18€E-01 264.66
SN-113 LLD<1.24E-01 LLD<1.24€E-01 391.67
SR-85  LLD<1.35E-01 LLD<1.35E-01 513.99
TH-228 LLD<5.91E+00 LLD<5.91£+00 84.37
TL-208 LLD<1.25E-01 LLD<1.25E-01 ‘ 583.20
U-235  LLD<1.10E-01 LLD<1.10E-01 185.71
Y¥-88 LLD<1.01E-01 LLD<1.01E-01 1836.06
IN-65  LLD<3.48E-01 LLD<3.48E-01 1115.55
ZR LLD<1.82E-01 LLD<1.82E-01 756.73
TOTAL 2.08E-01 +-1.34E-01 2.08E-01 +-1.34F-01
EBAR = **xxx MEY/DISINTEGRATION 53535;

MAXIMUM PERMISSABLE ACTIVITY = 1.16E-08 UC/LI



TOTAL MEASURED ACTIVITY = 2.08E-01 (+-1.34E-01) UC/LI
% TECH. SPEC. = *#kkkk (i dkks)

“RROR QUOTATION AT 1.96 SIGMA
LD CONFIDENCE LEVEL AT 85.0%

A\LL DETECTED PEAKS WERE USED IN THE ANALYSIS

PEAKS ELIMINATED BY BACKGROUND SUBTRACTION

CENTROID
CHANNEL

704.18
1022.00
1165.79
1218.34
1821.71
2920.16

ENERGY NET AREA ERRCR GAMMAS/SEC
KEV COUNTS %
352.07 128. 39.8. 7.17t-01
510.99 344, 15.4  2.54E+00
582.90 108. 38.3 8.90E-01
609.18 157.  27.4  1.34E+00
910.93 122.  28.2 1.49E+00
1460.36 825. 7.2 1.51E401

WHC-SD-WM-DP-053 REV0
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CANBERRA SPECTRAN-F V2.06 SOFTWARE
24-AUG-9318:57:53 WHGC-SD-WM-DP-053

ANALYSIS PARAMETERS

MCA UNIT NUMBER: 1 / ADC UNIT NUMBER: 1.0
DETECTOR NUMBER: 4 / GEOMETRY NUMBER: 41
SPECTRUM SIZE: 4096 CHANNELS

ORDER OF SMOOTHING FUNCTION: 5

NUMBER OF BACKGROUND CHANNELS: 4 ON EACH SIDE OF PEAK
PEAK CONFIDENCE FACTOR: 85.0%

IDENTIFICATION ENERGY WINDOW: +- 1.50 KEV

ERROR QUOTATION: 1.96 SIGMA UNCERTAINTY

ENVIRONMENTAL BACKGROUND SUBTRACTED
LLD CALCULATION PERFORMED

MEASURED ENERGY DIFFERENCES LISTED
MULTIPLET ANALYSIS PERFORMED

SPFrTRAL DATA READ PTRECTLY FROM MULTICHANNEL ANALYZER ANO:
AF ZED BY: '

SAMPLE DESCRIPTION: V-31-8830

GEOMETRY DESCRIPTION: 22CC LIQ

SAMPLE SIZE:  1.0000E-03 LI / CONVERSION FACTOR: 1.0000E-0O1
STANDARD SIZE: 1.0000E+00 EA

ANALYSIS LIBRARY FILE: ANL205

COLLECT STARTED ON 24-AUG-93 AT 18:07:44

COLLECT LIVE TIME: 3000. SECONDS
REAL TIME: 3002. SECONDS
DEAD TIME: 0.07 %

DECAYED TO 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT

L]

ENERGY CALIBRATION PERFORMED 30-MAR-93
EFFICIENCY CALIBRATION PERFORMED 1-APR-93

. 891
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24-AUG-9318:57:53
PEAK ANALYSTIS WHC-SD-WM-DP-053 REVO

PK CENTROID  ENERGY FWHM  BACKGND  NET AREA. ERROR NUCLIDES
CHANNEL KEV KEV COUNTS COUNTS %

1 703.82 351.89 1.22 263. 148,  35.3 PB-214A
1B 351.84 131. 8.8
2C 1021.87 510.93 2.79 276. 428. 16.9 RN-222,1-133,
2B 510.83 317. 3.8 TL-208,NA-22,
IN-65,RH-106
3 1166.23 583.12 1.13 141. 94. 41.2 EU-154,
. 3B 583.05 117. 7.9 TL-208
4 1218.35 609.19 1.10 145. 166. 26.2 BI-214A,
48 609.18 : 177. 5.7 RU-103
5 1323.04 661.54 1.87 126. 185. 23.0 CS-137 °
5B 661.44 159, 5.8
6 1821.59 910.87 2.07 77. 95. 34.4 AC-228A
6B 910.95 101. 7.7
7 2920.43 1460.49 2.62 24. 798. 7.2 K-40
7B 1460.67 769. 1.7

ERROR QUOTATION AT 1.96 SIGMA
PEAK CONFIDENCE LEVEL AT 85.0%

C - MULTIPLET ANALYSIS CONVERGED NORMALLY
3 - ENVIRONMENTAL BACKGROUND PEAK

BACKGROUND SUBTRACTION PERFORMED USING FILE BKOC14
BACKGROUND DESCRIPTION: BKG ‘

BACKGROUND COLLECT STARTED ON 22-JUL-92 AT 14:00:00
BACKGROUND LIVE TIME:  60000. SECONDS

832



24-AUG-9318:57:53

DA" “OLLECTED ON 24-AUG-93 AT 18:07:44 |
DEL. .£D TO 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT.

RADIONUCLIDE ANALYSIS REPORT

NUCLIDE ACTIVITY CONCENTRATION IN uCi/LI ENERGY COMPARISON

DECAY (KEV)

MEASURED ERROR CORRECTED ERROR EXPECT  DIFF

AM-241 LLD<5.09E-01 LLD<5.09E-01 59.54
AM-243 LLD<1.59E-01 LLD<1.59E-01 74 .67
BA-133 LLD<1.43E-01 LLD<1.43E-01 356.02
BA-140. LLD<3.68E-01 LLD<3.68E-01 537.27
BI-212 LLD<7.71£-01 LLD<7.71E-01 727.20
CEPRI44 LLD<8.04E-01 LLD<8.04E-01 133.51
CO0-60  LLD<1.11E-01 LLD<1.11E-01 1332.50
CR-51  LLD<7.88E-01 LLD<7.88E-01 320.09
CS-134 LLD<1.07t-01 LLD<1.07E-01 795.84
CS-137 LLD<«1.37E-01 LLD<1.37E-01 661.65
EU-152 LLD<5.68E-01 LLD<5.68E-01 1408.01
EU-154 LLD<3.66E-01v LLD<3.66E-01 1274.45
EU-154H LLD<3.95E-01 LLD<3.95E-01 1274.80
EU-155 LLD<2.35E-01 LLD<2.35E-01 105.31
FE-59  LLD<2.01E-01 LLD<2.01E-01 1099.25
[-131 LLD<1.01E-01 : LLD<1.01E-01 364.48
K-7 LLD<2.95E+00 LLD<2.95E+00 1460.75
LA- J LLD<«1.13E-01 LLD<1.13E-01 1596.20
MN-54  LLD<9.96E-02 LLD<9.96E-02 834.83
NA-22  LLD<1.21E-01 LLD<1.21E-01 1274 .55
NB-94  LLD<9.91E-02 LLD<9.91E-02 702.63
NB-95  LLD<1.07E-01 LLD<1.0G7E-01 765.78
NP-237 LLD<5.30t-01 L1D<5.30E-01 86.50
PB-212 LLD<1.78E-01 LLD<1.78E-01 239.00
PU-239 LLD<7.53E+02 LLD<7.53E+02 129.30
PU-241 LLD<2.45E+04 LLD<2.45E+04 148.57
RA-224 LLD<1.86E+00 LLD<1.86E+00 240.99
RA-226 LLD<1.81E+00~J LLD<1.81E+00 186.10
RU-103 LLD<8.63E-02 LLD<8.63E-02 497.08
RU103  LLD<9.08E-02 LLD<9.08E-02 497.08
RURH106 LLD<1.87E+00 LLD<1.87E+00 621.80
SB-125 LLD<2.94E-01 LLD<2.94E-01 427 .89
SB-125A LLD<2.94E-01 LLD<2.94E-01 427 .89
SE-75 LLD«1.22E-01 LLD<1.22E-01 264.66
SN-113 LLD<«1.22E-01 LLD<1.22E-01 391.67
SR-85  LLD<]1.30E-01 LLD<1.30E-01 513.99
TH-228 LLD<6.16E+00 LLD<6.16E+00 84.37
TL-208 LLD<1.26E-01 LLD<1.26E-01 583.20
U-235 LLD<1.10E-01 LLD<«1.10E-01 185.71
Y-88 LLD<7.66E-02 LLD<7.66E-02 1836.06
IN-65  LLD<3.53E-01 LLD<3.53E-01 1115.55
IR LLD<1.82E-01 -LLD<1.82E-01 756.73
TOTAL 0.00E-01 +-0.00E-01 0.00E-01 +-0.00E-01

ERROR QUOTATION AT 1.96 SIGMA
LLD CONFIDENCE LEVEL AT 85.0% 893



PEAKS NOT USED IN ANALYSIS
JENTROID  ENERGY NET AREA ERROR GAMMAS/SEC

-HANNEL KEV
1021.87  510.93

COUNTS

111.

%
66.0

8.21E-01

PEAKS ELIMINATED BY BACKGROUND SUBTRACTION

SENTROID  ENERGY
-HANNEL KEV

703.82 351.89
1166.23  583.12
1218.35 609.19
1323.04 661.54
1821.59  910.87
2920.43 1460.49

NET AREA ERROR GAMMAS/SEC

COUNTS

148.
94.
166.
185.
85.
798.

%

35.3
41.2
26.2
23.0
34.4

7.2

8.26E£-01
7.78E-01
1.42E+00
1.70E+00
1.16E+00
1.46E+01

894
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